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PREFACE 


IN all ages of which we have any authentic knowledge, and. 
among all races, there have existed Philosophers, Investigators 
or Students of the Occult, who have in divers forms, and many 
languages, repeatedly averred that the Universe—both visible 
and invisible—exemplified varied expressions of a single prin- 
ciple—Visration. During the last two centuries we have 
abandoned the theoretical and hypothetical science of the 
Ancients, and have gradually built up a coherent fabric by 
logical deductions from actual study of the facts and phenomena. 
of the objective world. Up to a few decades ago, the various 
truths postulated by science had not fully conformed to a con- 
dition of “harmonious correlated Unity," which theoretically 
should be the case according to Herbert Spencer. The Chemical 
Elements were apparently distinct, unalterable, and bore no 
mathematical relation to each other. Seventy or more varieties 
of solid indivisible atoms formed the basis of the material uni- 
verse, and behind these was a hypothetical “Ether” of abso- 
lutely unknown nature. Matter was called “dead,” or “living,” 
according to the reflected phenomena, and an apparently bound- 
less gulf existed between the two. Science was becoming more 
and more complex when the advance guards of a new era 
appeared, headed by Clerk Maxwell with his ** Electro-magnetie 
Theory of Light,” and Mendelejeff with his “Periodic Law of 
the Elements,” and rapidly followed by Crookes, Tesla, Curie, 
Becquerel, Hertz and J. J. Thompson, whose labors and re- 
searches have focused in the greatest discovery of any age— 
Tue Execrron Turory. Although recent and revolutionary, 
this hypothesis has met with instant and eager acceptance on 
the part of the leading scientists throughout the world. In the 
bright light which it throws on the phenomena of the universe, 
much that was dark and undefined has become lucid and coher- 
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harmonious system of natural philosophy, by which all facts 
of nature, however diverse, may be co-related and traced to a 
“platens And the crowning postulate of this wonderful 
new system is identical with the most ancient theory of the 
universe which history records. In other words. science ig 
forms us that all natural phenomena result from VIBRATION in 
a medium of a primitive nature, which appears to be nothing 
more nor less than Electricity. All forms of Force, from the 
attraction of the Sun for the Earth to the vital phenomena, of 
the Human Organism, are fundamentally Electrical Vibrations. 

The “High-frequency Currents” are Electrical Vibrations 
artificially produced, which bear a certain relation to the cur- 
rents which traverse the nerves in the maintenance of life 
in the human body. Being Vibrations, rather than flowing 
streams of Electrical particles, the High-frequency Currents 
penetrate glass as readily as a sound wave would traverse a 
plate of metal, and pass through the human organism without 
producing the slightest sensation. 

The discovery and application of High-frequency Currents 
has resulted mainly from the work of two American Scientists, 
Tesla and Elihu Thomson. Tesla first recognized the won- 
derful therapeutic possibilities of High-frequeney Currents and 
prophesied that they would ultimately supersede the older 
Systems based upon the therapeutic use of Drugs; clinical results 
recorded during the past five years go far to confirm the accuracy 
of Tesla’s prophecy. 

Although a greater part of the literature of High-frequency 
‘Therapeutics ascribes the development of these currents for the 
treatment of disease to d’Arsonval and Oudin, it is a fact of 
record that the subject was developed independently by the 
Present writer on di inctly different lines. Whereas d'Arson- 
"als work was solely with Low Potential Currents, while Oudin's 
High-potential effects were of Mono-polar character and there- 
fore limited to the treatment of local conditions—the writer 
from the very first employed the Bipolar High-potential Cur- 
rents of Tesla, and it is due to this fact that the System of Tech- 
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nie developed by him for the therapeutie application of 
Tesla Currents possesses so much wider a field of usefulness 
and produces so many more distinct physiological effects than 
the methods developed by Oudin and d'Arsonval. For the past 
decade the writer has been continuously engaged in a clinical 
and laboratory study of the various types of High-frequency 
Currents; hundreds of cases have been treated, and many im- 
portant facts recorded, which are given to the profession for 
the first time in the present volume. 

At the request of a number of his colleagues the present 
writer has not only gone into minute details in connection with 
the physical laws and methods of using the various apparatus 
herein described, but has compiled a concise Elementary Text- 
book containing the Essentials of the entire subject of Electro- 
therapeutics. This little book, which is a pocket-edition, 
should be carefully studied as a preliminary introduction to the 
present volume. 

In conclusion, the writer desires to acknowledge his indebt- 
edness for the help which he has obtained from the works of 
Freund, Belot, Guilleminot and Chisholm Williams. He also 
extends his hearty thanks for the collaboration and valuable 
assistance accorded him by Dr. H. G. Pifjard, Projessor Elihu 
Thomson, Dr. J. P. Sutherland and Professor Northrop. Valu- 
able clinical information has been received from a number of 
physicians, for which due acknowledgment will be made in 
the Treatise on the Therapeutic results of High-frequency 
Treatment, which the writer purposes to compile during the 
next two years, as a more or less necessary sequel or comple- 
ment to the present volume. 
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CHAPTER I 
HISTORICAL AND INTRODUCTORY 


Tur gradual waning and ultimate extinction of the vital 
spark at the close of a long and healthy life must be regarded 
as a phenomenon quite as natural as that of birth, but we must 
admit that at the present day a great majority of the deaths are 
abnormal and premature, resulting from the adverse influences 
of disease and unhygienie environment. That the race will 
ultimately reach a stage of advancement in which physical 
health will be the rule and death by disease a rare event, we 
have reason to hope and believe from the results of hygienic 
edueation and publie sanitation which have been introduced 
during the past few decades and which have already greatly 
increased the average length of life. The study of pathology 
and bacteriology has resulted in Antitoxie methods for the pre- 
vention of many formidable diseases. Surgery has become a 
science through the same means, while the advent of Antitoxie 
serum marks the first strictly scientific use of a chemical sub- 
stance as a curative agent. Almost all the drugs of the Materia 
Medica have been used in a more or less empirical manner. 
The study of the fundamental processes of cell action and vital 
chemistry has resulted in a more rational selection and prepa- 
ration of food and has evolved the modern science of Dietetics. 
Finally, after exhausting all the resources of complex indirect 
methods of treatment, the medical profession have begun to 

study the therapeutic action of the fundamental forces of nature. 

Prior to the last decade, physical therapeutic agents com- 

Prising the X-Ray, Ultra Violet Ray, Light and Sound Waves, 

Mechanical Vibration, Scientifie Nerve Massage and the various 
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forms of electricity were used in a desultory and unscientifie 
manner, being absolutely ignored by a large majority of the 
srofession. It was the advent of the Roentgen Ray which 
Pemel the entering wedge for the introduction of physical 
voie into therapeuties by bringing the physician into touch 
and familiarizing him with apparatus for the generation of 
electricity of much higher potential than formerly used in elec- 
tro-therapeuties. A physician using a Statie machine for X-Ray 
purposes would naturally desire to know the technie whereby 
the various currents obtainable from his apparatus could be 
applied to therapeutics. Similarly at the present time, the pur- 
chaser of a Rukmkorff Coil for radiography naturally investi- 
gates the methods of d’Arsonval and Oudin, of which he can 
avail himself at a small expense by the addition of a ** Resona- 
tor" to his c The modern High-frequency apparatus of the 
Tesla-Thomson type, as employed by the present writer, has 
been an important factor in the development of physical thera- 
peuties, although designed originally for radiographie use. 
Prior to Roentgen's discovery, the use of electricity as a thera- 
peutie agent, was confined to the employment of Faradism 
and Galvanism by a very small pereentage of the profession, 
the currents being as a rule seldom used except as adjuvants 
to some older and more conventional method of treatment. A 
few enthusiastic specialists, however, carried on investigations in 
electro-physiology and pathology and laid the foundation of our 
modern scientific of electricity for the treatment of disease. 
The Induction Coil, invented by Faraday in 1831, was greatly. 
improved as a therapeutic agent by Dubois-Reymond, Triplier, 
and Apostoli. The convenience of the Faradie battery, its 
Portability, and the wonder and mystery that surrounded it 
in the eyes of illiterate persons, led to its adoption by many 
quacks and irregular practitioners, whose extravagant and 
unwarranted claims resulted in the ostracism of electro-thera- 


peuties by many of the more conservative members of the 
* profession. 


Galvani’s discovery (in 1790) of the response of a frog's musele 
to electrical stimulation, supplemented by Volla’s development 
of the “Voltaic Pile” (in 1800), gave us the Galvanic Curn 
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which has been scientifically developed into a valuable thera- — 
peutic agent by Remak, Rockwell, Apostoli, and others, 

- [ts principal value lies in its power to dissolve cicatricial and — 
redundant tissues and to drive remedial agents directly into the 
body. The Static Machine, which was originally employed for 
therapeutic purposes by Benjamin Franklin, had reached a very 
perfect stage of development when Roentgen's discovery was 
given to the world. In 1881 Dr. Wm. James Morton of New 
York published a report describing a new substitute for the 
Faradie Current, derived from the Static Machine by the use 
of Leyden Jars, in series with the patient. This “Static Induced 
Current,” although in reality not of an oscillatory nature, was 
the prototype of our modern High-frequency Currents, and is 
of interest inasmuch as it marks the first use of condenser dis- 

arges in the treatment of disease. The discharge of the Leyden 
Jar or Condenser (invented in 1775 by Professor Musschen- 
broek) was studied in 1842 by Projessor Henry of this country, 
who demonstrated its oscillatory nature. In 1847 Von Helm- 
holtz made a similar statement, which was definitely proven by 
the experiments of Doctor Feddersen of Denmark in 1850 by the 
use of the rotating mirror. The spark from the Jar was in this 
manner shown to consist of a series of oscillations, whose period 
was estimated at not less than one one-millionth of a second. 
In 1886, Professor Heinrich Hertz published his epoch-making 
discovery of Electrical Waves, which was supplemented by the 
work of Sir Oliver Lodge in 1887. Heriz's “Resonator” con- 
sisted of two polished metal spheres on the outer end: of two 
metal rods, which terminated in small brass balls separated by 
a gap of fifteen millimete The rods were connected with 
the terminals of an induction coil, and the sparks between the 
small spheres were found to set up radiating Electrical Waves, 
capable of inducing sparks across a minute break in a brass wire 
circle suspended near the coil. The size of the circle and wire 
had to be very carefully determined, as the waves caused no 
sparks unless the circle was “tuned” to respond to a vibration 
of the same frequency as that of the waves. This apparatus 
forms the basis of modern Wireless Telegraphy as well as our 
apparatus for the production of High-frequency Currents. 


HIGH-FREQUENCY CURRENTS 
The peculiar physiological properties of alternating currents: 0 
High-frequency were noticed some years prior to tho discovery 
of their remarkable physical peculiarities. In experimenting 
with the great Spotteswoode Coil, Ward, in 1879, found that when a 
frequency of 8,000 interruptions per second was attained, aeei- 
dental shocks were much less severe than with a lower rate of 
interruption. Rowland, some years later found that High- 
frequeney Currents obtained from the Leyden Jar discharge 
could be passed through the body with little discomfort. While 
Joubert, in 1889, found that a nerve-muscle preparation from 
a frog’s leg did not respond to a rapid oscillatory current. The 
development of High-frequency Currents from a physical stand- 
point has resulted mainly from the independent investigations 
of two American scientists—Proj. Elihu Thomson and Nicola 
Tesla. In a lecture before the Royal Society of Engineers in 
1891, Tesla demonstrated his wonderful discoveries in High- 
frequency Currents by a s of brilliant experiments. This 
lecture has been published in book form and was for many years 
the only obtainable work on this subject. At the World’s Fair 
in 1893, Proj. Elihu Thomson exhibited his giant High-frequency 
Coil which produced a flaming are of over six feet in length. 
Up to within a few years this was by far, the largest induction. 
coil in the world. Despite its tremendous power, the current 
from this coil could be passed through the body with but little 
discomfort. The therapeutic development of High-frequency 
Currents generated in accordance with the methods of Tesla 
and Thomson has been almost exclu ively the work of the 
Present writer and was begun in 1895. In 1893, Professor 
d'Arsonval of Paris published a report of his experiments with 
High-frequency currents obtained from the apparatus of Hertz 
and Sir Oliver Lod He had been engaged for some years in 
studying the physiological effects of Sinusoidal Currents of high 
and low frequencies, and had noticed that the phenomenon of 
muscular excitation decreased progressively as the frequency 
Was increased. His experiments are reviewed in detail dn a 
Se chapter. He first used the apparatus of Heriz, 
91, obtaining a current of considerable strength and a fre 
queney so high that their passage through the body was ati ed. 
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with no sensation whatever. The apparatus which he a 7 
ployed is illustrated diagrammatically in Fig. 1. The Leyden. 
Jars (A-A") are connected to the terminals of a powerful Static 
Machine or Ruhmkor# Coil; their outer coatin (B-B/) are con- 
nected to the ends of a coil of heavy copper wire (C-C). The 
umber of turns in this coil depend upon the 
of the Leyden Jars, in other words, the 
must be attuned to the capacity of the J 

ter on Physics. 


size and capacity 
inductance of the coil 
ars or Condensers. (See 
This produces electrical resonance be- 
tween the Jars and the Coil, so that when a spark pas 
A and A’, several hundreds of thousands of el 


s between 
leetrical oscillations 


rs for Producing Alternating Currents of 
(D'Arsonval-Hertz.) 


through the coil. By connecting a wire to the termi- 
nals (C-C’) of the coil (which is called the “Solenoid of d'Arson- 
val”), these oscillations ean be conducted to an external circuit. 
When the latter is formed of two persons (D-D'/) holding be- 
tween them an incandescent bulb, L, the High-frequency Cur- 
rents formed by succeeding groups of electrical oscillations, will 
light the lamp to its full candle power. D’Arsonval states that 
he has been able to pass through his body currents of more than 
three amperes. Proj- Elihu Thomson has passed through his 
body without injury a current four or five times this amount. 
If the frequency of the above currents had been-fifty, ara: hun- 
dred, instead of from five hundred thousand, to a million per 
second, fatal results would have been instantly produced. The 
theories which have been advanced to account for the apparent 
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animal body to powerful Currents of High- 
1 sed in the chapter on physi 


th 
inity of the 


cy will be fully diseu on ph 
uc ovate Ud painless Currents of High-Fr 


induced in the human body without actual electrical 
contact. In place of 

the Small Solenoid, 
he substituted a large 
al of heavy wire 
wound upon a cylin- 
drical wooden frame- 
work, forming a cage 
in which the patient 


stood or reclined. 
This 

apparatus is used in 
"Therapeutics under 
the name of the 
“ Auto-conduetion 
Cage of d'Arsonval.” 
Another method de- 
vised by d’Arsonval 
for the application of 
these currents is 
known as * Auto-con- 
densation.” The pa- 
tient is connected to 
one end of the Small 
Solenoid by a metal 
hand electrode, the 
— other end of the sol- 

ance Cn duction Cam; — enoid being attached 

thin metal placed upon the a wi 
em des m he couch upon which the patient 
MEME Ui "on covered with heavy sheet rubber is 
Posed between the plate and the patient, and may be 
a the insulating glass of a Leyden Jar, 

tively by the metal pains of which are represented ms 
7 OY the metal plate and the body of the patient. (See 
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D'Arsonyal Auto-Condensation Couch. (Williams,) 


.) The currents obtained from the various forms of 
d'Arsonval Solenoid, while of High-Frequency and large amper- 
are of relatively low voltage, and their Therapeutic effects 
neral rather than local. The wonderfully brilliant Elec- 
trostatie effects obtained by Tesla with his alternating currents 
requency and High Potential led d'Arsonval and his 

ues to study them therapeutically. Tesla’s original High- 
frequency apparatus being too large and expensive, a miniature 


form of his outfit was employed, which was made by Ducretet 


Miniature Tesla Apparatus. (E. Dueretet.) 
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of Paris (See Fig. 4). A current from the Ruhmkorff Coil was 
z the wires (i-i) to the inner and outer coatings | 
; in a discharging circuit, consisting of a 
series with a short spark-gap (o), 


s 


connected b 


1 High-Frequency Apparatus, Showing 
as of Current 

: Vibrator or Interrupter. 
d, Spark-gap. e, Condensers for Leyden Jars. /, D'Arsonval Solem md 
9, Oudin “Resonator.” h, “Vacuum Electrode. 


Fie. 5.—Diag: 


the oscillations from the conden: induced in a fine wire sec- 
ondary coil (F), a High. "queney Current of High Potential, 
which disc] ed in the form of a flaming are betw. en the insu- 
lated terminals at (E). The two coils are concentrie and are 
immersed in a bath of oil for insulation. Another type of appa- 
ratus used in d'Arsonval. original experiments indicated 
diagrammatically in Fig. 5. A Tesla Coil can be used with 
this outfit consisting of a reel wound with very fine wire 
contained in a glass tube filled with oil; (See Fig. 6). By 
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High-tension Coil,” (See Fig. 7), which is in reality a High- 
quency Transformer of the Tesla-Thomson type, air bein 
sed for insulating purposes instead of oil, " à 

se devic ldom used among Europe 
High-potential, High-frequency Currents being generall 
d from what is known as “Oudin’s Resonator”; 


Fic. 7.—D'Arsonval E h-tension Co 


fiber cylinder or tube, having a 
upon 
ed to 


This device consists of a l 
number of turns of fine insulated wire wound on a spira 
its outer surface. The lower end of this wire is conne 
As a rule the latter is incor- 
fifteen or twenty turns 
inder, 


the Small Solenoid of d'Arsonval. 
porated in the resonator and consists 
of course copper wire wound upon the lower part of the ey 

in Fig. 9, the upper end of the solenoid being continuous with 
the lower end of the Resonator Coil. (See Fig. It is neces- 
sary that a certain inductive relation exist between the solenoid 
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and Resonator Coil 


This tuning is usually 
turns of the Solenoid by means of a movable contact. (Fig, 


To the upper end of the Resonator Coil is attached a wing 
which is connected to an insulated metallic electrode, which jg 
used for applying the “Ef- 
fluve,” or High-frequeney 
Brush Discharge to the body 
of the patient. This discharge 
is essentially of a monopolar 
character and is therefore 
limited to the treatment of 
local conditions. To obtain 
an actual High-frequency, 
High-potential Current for 
general as well as local ef- 
fects, it is necessary to employ 
a generator of the Tesla- 
Thomson type.. In Europe, 
however, these effects are 
usually obtained from a Bi- 
polar Resonator, two forms of 
which are shown diagrammat- 
ically in Figs. 10 and 1l. 
Resonators and Solenoids re- 
quire a large Rukmkorff Coil 
for their successful operation. 
The current from Statie Ma- 
chines was regarded as of too 
small amperage for high- 
frequency purposes, In 1900, however, Dr. H. G. Pifjard of 
New York devi d a small apparatus of the Tesla type for 
obtaining High-frequency effects from a Statie Machine. Al- 
though the current obtained from this apparatus was of small 
quantity, its potential and frequency were very high, making 
EPecially suitable for the treatment of diseases of the skin. 
This is known as the * Hyperstatic Transformer,” and is quite 
generally employed in series with the Static Machine in this _ 


they must be attuned, or in 


Fis. 8—Diagram of Solenoid and 
Resonator. (Freund.) 


Fig. 10.—Bipolar Resonator of Fic. 11.—Rochefort’s _ Bipolar 
O'Farril Resonator. (Guilleminot.) 


"URRENTS 
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Piffard also a n: j 

x efficient d'Arsonval Cireng Pes ” 
si oF the modern American type, and devised 

See er inate NIE ee thee Coral 
seve y er DOENE ; Currents of the Tesla- hom- 
he sey halo To. ara undertaken by the 
s Gee D pans ai ae years of his work, he 
e d be the pioneer in this particular field of inves- 
believed ian be Analy ieee ea ‘Arsonval, 

tigation, anc y 


country 


bility of obts 


Fia. 12—Pifiard's “ Hyperstatie Transformer.” 


he had independently devel 
for the clinical application 
mined the rel 
differ 
sary, through the e 
Was undoubtedly the first « 


loped a complete system of technic 
of Electrical Oscillations: had deter- 
ative value and peculiarity of action of currents of 
ent frequencies, and had founded at the Boston Dispen- 

Ourtesy of Dr. Frederick Coggeshall, what 
High-frequency Clinic? in America. 
home-made apparatus, the writer 
Satisfactorily demonstrated the undoubted therapeutic value of 
High-frequeney Currents in A great variety of diseased condi- 


tions, much of the work being done at the above-mentioned 
Clinic. 


Despite the erudity of his 
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A magazine article by Tesla, published in 1893, gave the 
writer his first idea of the nature and therapeutic possibilities 
of High-frequency Currents. Tesla reported his observations 


the cases of several of his assistants, and upon his own. organism, 
Although disclaiming any belief in the therapeutie value of the 
older forms of electricity then in use (Faradism, Galvanism, 
cte), he professed himself as fully convinced of the important 
part that his High-frequency Currents of High Potential were 
destined to play in the Healing Art of the future. These facts 
were not considered at the time, as of more than passing interest, 
but were brought back to the writer’s memory a few years later 
in a lecture on the X-Ray at the Massachusetts Institute of 
Technology, in which the methods for the generation of High- 
frequency Currents were explained, and demonstrated by a 
small coil of the Thomson type excited by the discharge of 
a battery of Leyden Jars charged by a Ruhmkorff Coil. There 
at this time practically no literature on the subject, except 
a report of Tesla’s lecture before the Royal Society of Electrical 
Engineers, in 1891. 
rough the courtesy of Dr. J. B. Sutherland, at that time 
Professor of Anatomy at Boston University School of Medicine, 
the writer was given the use of his private laboratory for the 
purpose of carrying out investigations concerning Roentgen’s 
newly discovered ** y: His first work was done with a 
small three-inch spark coil, laboriously wound by hand, and a 
small Crookes tube obtained from Queen & Co. A few weeks’ 
experience demonstrated the inadequacy of this apparatus for 
X-Ray work, and the construction of an eight-inch coil was 
under way when the above lecture wa: given at the Institute of 
Technology. This was the real beginning of the writer's inves- 
tigations of High-frequency Currents, and his first “Tesla Coil” 
Was completed simultaneously with his eight-inch uhmkorff. 
When primary batteries were used as a source of energy he found 
that the X-Rays from the latter coil were superior to those 
obtained from “the Tesla” and the latter was temporarily dis- 
carded for X-Ray work. 
About this time the writer made the acquaintance of Mr. 
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E 
T. B. Kinraide and witnessed at his laboratory in Jamaica 


s of such power as to render the 
bones of the trunk as clearl visible as those of the hand. With- 
out doubt, Mr. Kinraide was the first investigator to produce 
rays of such high power, but his method were so expensive and 
complicated as to greatly restrict the field of their application, 
A tremendous amperage was obtained from a large bank of 
storage cells, the current being interrupted by a heavy Platinum 
Break of Mr. Kinraide’s invention. A Ruhmkorff coil, rated at 
about eight inches, was thus operated, the secondary terminals 
being connected with a condenser immersed in kerosene. This 
in turn was provided with a discharge circuit, consisting of a 
Tesla-Thomson Coil (immersed in oil), in series with a spark- 
gap. From the secondary of the High-frequency Coil, Mr. 
Kinraide derived the currents which he employed to excite his 
Crookes tube. Some months later he invented his well-known 

“Kinraide Coil,” which superseded his original apparatus. At 
the suggestion of Mr. Kinraide the writer modified his own outfit, 
and adapted it for use on the 104 volt, 60 cycle, alternating, 
Electrie Light Current, obtaining results far beyond his expec- 
tations. The only unsatisfactory feature of this apparatus was 
the spark-gap, which consisted of two electric light carbons 
mounted on an insulated support, and separated by a short air 
space. An air blast spark-gap, as suggested by Prof. Elihu 
Thomson increased the steadiness and efficiency of the dis- 
charge, but greatly complicated the apparatus. At this period, 
the Knott Apparatus Company, of Boston, brought out their 
"Knot High-frequency and X-Ray Apparatus,” which was 
provided with a simple rotary spark-gap, consi ting of a large 
metal disk, revolving in front of a brass ball This device, we 
believe, was the invention of Mr. E. Cate of the Knott Company. 
The writer’s rotary gap, employed in the “Hercules” Co; |, is an 
improved and perfected form of Mr. Cate's device. The Knott 
Coil, which is described in an ensuing chapter, was the fest 
American High-frequency apparatus placed on the market, and 
for years was the only successful coil of this kind in use for 
X-Ray work. With the addition of the Knott spark-gap, the 
Writer's apparatus proved very satisfactory, and was subse- 


a demonstration of X-Ray 
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quently employed by him almost. daily in X-Ray and therap 
work. The marked relief of pain experienced by several rheu- 
matic patients after undergoing examinations by the X-Ray, 
revived in the mind of the writer the statements of Tesla, regard- 
ing the therapeutic value of High-frequency Currents, and led 
to experiments which proved that it was the electricity, and not 
the X-Ray, which allayed the pain, thus demonstrating the cor- 
vetness of Tesla’s theory. 

From that time to the present, the writer has studied to per- 

ct apparatus for the efficient production of Therapeutic High- 
requency Currents, the generation of X-Rays being regarded as 
of secondary importance. From the first, the writer adminis- 
tered the treatment by connecting the patient to the terminal 
of his Tesla Coil by means of a metal hand-electrode, the opposite 
pole being connected with the various devices for causing the 
discharge to play upon the affected area of the patient's body. 
\ few accidents, in which the electrode was carried too near the 
body (causing a painful spark), led to the employment of a tube 
of glass between the patient and the active electrode. It was 
but a step to substitute for the glass-covered metal electrode, a 
Geissler Vacuum Tube, in which the current passes through the 
body via the glass walls of the tube and the rarefied gas which 
it contains. This led to the invention of the Vacuwm Electrode, 
a device now universally employed, but which was first devised 
by the writer in 1897. 

In 1898 the writer devised his well-known “Air Gap Con- 
denser Terminals,” shown in Fig. 13, which illustrates the first 
form of the writer’s High-frequency Apparatus that was intro- 
duced to the Medical Profession. By the use of these termi- 
nals, in connection with the writer’s Bipolar, High-frequency, 
High-potential Apparatus, a number of entirely new and dis- 
tinct effects were obtained. In this way, the therapeutic action 
of Faradie, Pulsatory and Sinusoidal Currents of Low Frequency 
was added to the general and local effeets of the High-frequency 
Tesla Currents. Ultimately a number of distinct methods, or 
“Modalities,” were evolved, and in 1903, at the request of a 
number of physicians who were using the writer's apparatus, 
he published his results in the form of a small treatise entitled 
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“A System of Technique for the Therapeutic Use of High 
frequency Currents.” A chart giving a graphic outline of each 
of the methods deseribed, was incorporated in the above treatise, 
(See Fig. 14.) About this time the writer designed his Portable E 
Ap us and his large “Grand Model” High-frequency Appa- 
ratus, styled by its manufacturers the “ Hercules Coil” During 

7 s elaborate form of this apparatus 


the past p Tr p 
rket, being known as the “ Ajaz Coil.” 


has been placed on the m 


This apparatus has met with the approval of a large number of 


Fro. 13.—The Author's Air-gap Condenser Terminals, 


, and is in general use in various parts of the country. 

s latest apparatus is known as the “Hercules Uni- 

versal,” inasmuch as it combines in a single apparatus, the 

devices of Tesla, d' Arsonval and Oudin, and is provided with a 
large Ruhmkorff Coil for heavy X-Ray work. 

When the X-Ray was first employed therapeutically, in the 
treatment of cutaneous dise: ses, the writer made a comparative 
study of the Static Machine, Rukmkorff Coil, and his own Tesla 
Apparatus, and found that the X-Rays obtained from the latter 
Possessed many advantages therapeutically over those generated 
from the other machines. Since that time he has devised a 
number of types of Vacuum Electrodes for combined treatment 
by the Tesla High-frequency Currents and X-Rays, as well as 
With Ultra Violet Rays, and other types of radiant energy. A 

complete description of the nature and use of these devices, as | 


ORICAT " 


well as the details of a number of types of 


machines of different design and manufacture, will be 
the ensuing chapters. j y 


CHAPTER II 
ELECTRONS AND VIBRATION 


our conceptions of the external world are derived throad 
ssions conveyed by the nerves corresponding to our fiw 
senses ese impressions are the result of vibratory foi 
which impinge upon the nerve ends. Difference in sensati 
results from the varying rate of the vibrations and from 
racter of the medium through which the vibrant waves 
el. For ex 
excited waves transmitted through the air or some solid or liqu 
substance; at about 40,000 vibrations per second sound way 
become inaudible 


iik 


of notes. 
We explain all natural phenomena by means of two funda- 


mental conceptions called Matter and Force. Matter, we define | 
as that which occupies space or takes u 

is that which produces a change 

matter. We ass 

collections of e: 

cule is 


or infinitesimal particles 

each other, but are separated by rela- 

- This is due to the fact that molecules 
s property of mutual repulsion, that is, each 
molecule tends to drive all other molecules as far away from 
itself as possible. The mutual repulsion of molecules is, how- — 
ever, more or less neutralized by the attraction which each mole 
ae Possesses for other molecules in its vicinity. These par- - 
5 of matter are never at rest but are constantly swinging — 
through definite orbits; it is this inherent tendency to orbital: 


motion which causes the 
ay molecules to apparently push each 


poss 
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Energy may be divided into Mechanical or Molar force » 
produces changes in masses of matter; and Molecular Jorce, 
which acts on the molecules of a mass. Heat is a form of molec. 
ular foree which, when applied to a body, causes its molecules 
to swing through gradually increasing orbits, increasing the 
distance between each molecule and its immediate neighbors, 
This causes the mass of matter to enlarge, and consequently we 
that a body "expands" when heated. When molecules are 
atively close together, their mutual attraction is very strong, 
and the mass of matter would appear to us as being very hard 
and firm. Such a mass is called a solid body. Suppose a solid 
body were to be heated: the distance between the molecules 
would increase and their mutual attraction would gradually 
diminish; after a time a point is reached where this mutual 
attraction and repulsion just balance each other, and as a result, 
we have a form of matter in which the particles are so loosely 
held together that the slightest force is sufficient to break them 
apart. Matter in this condition is called a liquid. Application 
of heat to a liquid causes a still further increase in the distances 


between these molecules with a corresponding decrease in mutual 
attraction. At a certain point the mutual attraction is less than 
the repulsion and we have then a form of matter called a gas, 
in which the particles tend to diverge indefinitely; consequently 
the volume of a gas is limited only by the size of the vessel in 
which it is contained. The above-mentioned property of gases 


is of great importance, as it has made possible the discovery of 
the minute entities of which, not only molecules, but their com- 
ponent atoms are constructed. These particles may be regarded 
as units of force as well as units of matter. From the latter 
standpoint they are called Corpuscles; from the former, Electrons. 
The electron is, therefore, the structural unit of all phenomena. 

It is a minute charge of Negative Electricity, self-centered and 
i no good reason for supposing that an abso- 
, Solid, material body underlies and supports this negative 

, electrons repel each other, yet they are 

liances, uniting into groups consisting of 

from 800 to 200,000, each electron of which swings or vibrates 
i t so that a miniature solar system is 
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formed, the electrons representing the planets, and nen held | 
in equilibrium by the attraction of a hypothetical cent sun. 
T onderful minute systems constitute the atoms of the 
oes | elements, the number of electrons in a given 
En determining its physical and chemical properties and its 


atomie weight. Thus the Hydrogen atom consists of about 


800 electrons and has an atomic weight of 1. Uranium has 
0,000 and an atomie weight of 239. Between these 
venty odd groups of electrons which constitute 


over 2 
extremes lie the 
the chemical clements. ! 

In each atom the mutually repellent electrons are held in a 
state of harmonious orbital motion by a centralizing atmosphere 
of Positive Electricity in which they are apparently suspended 
at equilibrium. In the solar system the planets are similarly 
held by the sphere of solar attraction. Imagine this sphere of 
attraction to still exist after the removal of the sun and we have 
a crude idea of the nature of the Positive Electricity which holds 
the Electrons together in the atom. A imple yet very instrue- 
tive experiment will demonstrate the universal law of harmoni- 
ous association, whereby the electrons are formed into atoms. 

Several dozen fine steel needles are magnetized from a powerful 
electro-magnet, so that all the points have a like positive polarity, 

Each needle is thrust vertically through a small disk of cork and 
placed in a large, shallow basin of water. The needles are held 
in an upright position by their floats and the mutual repulsion 

between the magnetism of the points above the water and that 
of the ' beneath the water causes the needles to form a 
circle around the inside rim of the dish. Now, slowly lower 
over the center of the dish the negative pole of a bar magnet and 
when the lines of force radiating from it strike the periphery of 
the dish, the needles will wly move toward a common center, 
stopping when the attraction of the overshadowing magnet just 
balances the mutual repulsion of the polarized floats. In this 

Way, by employing a greater or less number of needles, a variety 

of beautiful geometrical figures will be formed. The exact 

number of needles required to produce a certain figure can be 
determined only by experiment. 
With some of these figures the addition of a needle will cause 


a dissolution of the regular arrangement, while the withdrawal - 
of one will weaken but not destroy the integrity. Other figures 
respond in an exactly opposite manner. 

Now, these symmetrical groups are analogous to the atoms of 
the chemical elements, the experiment showing that’ stable 

zements of the floats recur at regular mathematical inter- 
vals, just as the atomic weights of the elements indicate the 
tence of a Periodic Law governing their formation. ‘This 
Periodic Law was formulated by Mendelejeff some twenty years 
ago and laid the foundation of modern chemistry. Arranging 
the elements in an ascending scale, we have some seventy differ- 
ent forms of substance beginning with Hydrogen, with an atomic 
weight of 1, and ending with Uranium with an atomic weight of 
239. The Uranium atom contains about 200,000 electrons and 
is the heaviest and most complex atom known to science. So 
ponderous is it, indeed, that sooner or later it breaks down 
spontaneously, forming an atom of Radium (which is less 
heavy and less stable than Uranium) and one or more simple 
atoms of the light gas helium. Uranium evidently marks the 
limit of electronic combination. 

“Uranium, Thorium and Radium mark the end, not the 
beginning of a course of development. They signalize, we can 
dimly see, the point where the evolutionary design, so far pur- 
sued with success, ceases to be practicable. As the outcome of 
its execution we have the whole series of the chemical elements 
variously constructed of a primal stuff. And that primal stuff 
consisted, we are driven to believe, in a erowd of ‘electrons,’ 
almost infinite in number, incoherent in arrangement, bound- 
lessly diffusive in space.” How were these “electrons” com- 
bined together to form an atom? It was not possible without 
the application of some force. It involved the doing of work. 
Electrons are, no doubt, adapted for agglomeration, yet they 
will not agglomerate unless under compulsion. Just so much 
energy as a substance gives out in going to pieces was assuredly 
expended in putting it together. “A gram of radium, according 
to Professor Rutherjord’s indisputable statement, contains & 
store of power sufficient to raise 500 tons a mile high. An 
engine of 1,000 horse power would be kept working for three 
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hours to produce this small quantity of the heaviest of known 
hours 


Whence did this power come? How and why was it 
ene 


s Here we are met by the 


directed in this particular channel? 

«ret of creative agency 

»enetrable secret of crea ; ED 

"The sketch (Fig. 15) is intended to give a graphic representa- 

ian of the break down o à Uranium atom: Souls sieht 
ion of the brea u l 

sjectrons have already re formed ialo Hama stare AAA 


ram Showing Spontaneous Degeneration of Atoms. 
L—Uranium, Atom (Ur), breaking down into the Radium Atom (Ra), and 
the Helium Atoms’ (He). 


1.— Radium Atom (Ra), breaking down into a Simpler Atom (Bi), (which 
probably Bismuth or Lead) and the Helium Atoms (He) giving mot 
meanwhile free athode Rays) and Ether Waves 
of various frequ T Ultra-Violet Rays; 3, Light Rays; 

4, Heat Rays. 


(Redrawn and Revised from a Sketch by Doctor Batten, in the ^ Archives 


of the Roentgen Ray.") 

jority of the remaining electrons ultimately unite to form a 
single atom which would appear much larger than the 
Helium atoms but slightly smaller than the original Uranium 
atom. Heat rays (4), Ultra violet-light rays (2), X-Rays (1), 
and streams of free electrons (“Cathode Rays," 5) are differ. 
ent varieties of radiant energy given off in the breaking-down 
process. 
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Almost all that we know concerning the electron has been 
MER ge ve ae phenomena of Radium and of 
NOS ge in Crookes’ Vacuum tubes. (“X-Ray 

We have seen how electrons unite to form the different kinds 
of matter. Let us now consider them as sources of force. We 
shall find that the different manifestations of energy are the 
result of vibrations or perturbations of electrons acting indi- 
vidually or in collected units. The most subtle and most elusive 
type of force is that which we call Radiant Energy, and consists 
of transverse waves propagated in the ether by the orbital or 
axial rotation of individual electrons, either free or in the atom. 
Phenomena involving sudden or periodic interference in the 
motion of eleetrons through solids, liquids or gases, also give 
rise to waves of radiant energy. The crack of a whip causes 
a single pulse or radiating wave in the air which impinges on the 
ear drum as a sudden, sharp noise; the alternate to-and-fro vibra- 
tion of a piano string, on the other hand, sends out a series of 
gradually diminishing waves which blend to form a musi al 
note, of a pitch or frequency equal to that of the vibrating string. 
Single electrons moving at a high velocity, when suddenly 
stopped by some solid body, send out isolated “pulses” in the 
ether; when these pulses follow each other with great rapidity 
X-Rays are generated. It is the extremely short wave length of 
these impulses which enables them to penetrate solids which are 
opaque to slower vibrations. X-Rays may be likened to a 

ion of "whip-eracks" in ether, while light waves are like 
musical sounds in that they result from the sustained vibration 
of electrons swinging in their definitely determined orbits. The 
bright lines of the spectrum are single pitches or ** tones," their 
wave length and frequeney being determined by the rate of 
rotation of the electrons in the different chemical atoms. The 
lation between the various forms of radiant energy is indicated 
in the following table, which was arranged by Doctor Batten of 
London.* 


7 1904, p. 173; Dr. Geo B. Batten: "The Revelations of 


ERGY 


TABLE OF WAVES OF RADIANT E 


Rate of travel through the ether: 
300,000 kilometers |. second, 
186,000 miles ! 
j= ys millimeter. 

MM -millimeter- + inch. 

CM -centimeter. 

M-meter 393 inches, 
KM -kilometer- 1,000 meters= 


Complete Oc- | Wave- 
Vibrations taves | Lengths 


Per Second. 

Approximate 

Probable position of X-Rays 
(Roentgen) 


| 
| Ultra - violet. photographed in 


4,503,599,627,370,496 
vacuo 


399,906,842,624 | | 2 Photo limit of solar spectrum 
) (Cornu) 
Visual limit at violet end of spec- 
trum 
562,040,953,421; i) Green light 
000 


789,000,000,000,000 


000,000,000 Visual limit at red end of spec- 
trum 

281,474,976,710, Infra-red photographie limit (Ab- 
ney) 


70,368,744,177 664 u | Heat rays of solar spectrum, low- 
est, measured directly (Langley) 


Heating rays observed by bolo- 
meter 


Seven octaves unobserved, now 
partly occupied by probable 
Position of N-Rays (Blondlot), 
1903 


Electric oscillations in small spheres 
egizie oscillations in small spheres 


Electric oscillations in small 
spheres (Righi) 
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Complete Wave- | 5 
Vibrations taves | Lennths | Observations 


26 | 446 CM | Electric oscillations in Hertz reso- 
nator, 70 CM diameter 


10,000,000 15 M Electric oscillations 
| 
30M lations from flying- 
| bullet photographs (Boys) ` 


from L-pint 


1.1 KM | Electric oscillations, Leyden bat- 
tery circuit (Feddersen) 


585 KM | Electrie oscillations in very large 
battery circuit (Lodge) 


1,910 KM Electric oscillations from conden- 
ser I microfarid capacity 


Once per second 300,000) 
| KM 
{186,000 
Pendulum beating miles 
Secone | h 
Once in 4.7 seconds 3 55,000 | Electric oscillations from storm in 
sun 


In this connection, the following hypothetical experiment is 


extremely instructive, as illustrating the relationship of vibra- 
tion to radiant phenomena. It is quoted from a most remarkable 
little book entitled “Dynamic Thought,” by William Walker 
Atkinson. 

“To give one an idea of the differences produced by different 
rates of vibration, let us imagine a mass of iron, shaped like a 
great ‘top,’ capable of being impelled to ‘spin’ at a constantly 
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y e mighty will, At firs 
i e of speed, by some might} à i 
E nd me top, manifesting nothing but. 


seen as a slowly 


tion, to our at : ; E 
F Now, imagine our top spinning at a rate doubling each 
* Now, imag 


The fir eond the top spins at the rate of two revolutions pei 

second. We notice no change, except that we can A: the 
movement. The next second the revolutions are doubled to 
des ond. Then, doubling each second, we have, respec- 
pre econd, then sixteen, and then in 
second. Then we begin to notice 


four per 
tively, revolutions of eight per 
the fifth second, thirty-two per 

change. E 
i Mese the revolutions reach thirty-two per second the frie- 
tion of the moving top on the air causes it to give forth a very 
low, deep bass note of Sound. This note is like a low, deep 
‘hum,’ and is the lowest possible of perception by the human 
hearing, although it is possible that some of the lower forms of 
life may be conscious of still lower vibrations, 

“The sixth second the revolutions reach sixty-four, and the 
low note has grown much higher in the scale. The seventh 
second records a rate of 128, and the note has correspondingly 
inereased. Then, as the seconds pass, we have successively, 

» 1,024, 2,048, 4,096, 8,192, 16,384, 32,768, the latter, in 
fifteenth second representing the highest note recognizable 

by the human ear, although it is believed that some of the lower 
animals may recognize sounds too acute for our sense of hearing. 
During this increase in revolutions from the fifth second to the 
fifteenth, the sound-note has risen rapidly in the seale from the 
low sullen “hum,” on through the notes of the musical scale, 
and beyond the range of instruments, until the shrillness be- 
come intense as to be almost unbearable, and finally terminat- 
ing in a shrill, piercing shriek like the ‘squeak’ of the bat, only 

long drawn out. 

“Then from the termination of the sound (by reason of the 
rate of vibration having become too high) silence reigns for 
thirty seconds—absolute silence, in spite of the rapidly increasing 
rate of vibrations; in fact, because of it. 

“When the forty-fifth second is reached, and the revolutions 
have attained the rate of 35,184,372,088,832 per second, our 
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top begins to emit heat-rays, increasing each second. ‘Theat 
little later a dull, dim glow may be noticed. Then, as the 
seconds fly, the dull glow manifests a deep dark-red color, such 
as one notices in the iron of the blacksmith’s shop, soon after it 
begins to ‘glow.’ Then, on and on, as the seconds fly, the deep 
red grows lighter and brighter, gradually changing into orange, 
then into yellow, then into green, then into blue, then into 
then into violet, and then into the color of ‘white heat." 
hen this ‘white heat’ changes into a still more dazzling white, 
and then a white impossible to describe appears, so bright, 
ar and brilliant that the eye cannot bear the sight. Then 
suddenly, the intense brightness is succeeded by absolute dark- 


moves on. The highest recorded chemical of light are 
estimated to equal a rate of vibration of 1,875,000,000,000,000 
per second. The vibration of the lowest shade of red light is 
estimated at 450,000,000,000,000, and the highest of violet at 
750,000,000,000,000 per second, so we may imagine what the 
highest line on the spectrum is like. 

“Still vibrating, our top, which has become now a mass of 
vaporized iron, rapidly tends toward still more ethereal forms. 
It has passed out from the region of light-waves, into another 
‘Unknown Region’ of vibrations, in which region, however, 
exist the vibrations known to us as the ‘X-Rays,’ ete. Itis 
throwing off great quantities of electrons. If we were to use a 
fluorescent sereen we would be able to observe the phenomena 


of the Roentgen Rays, and similar manifestations of radiant 
ene 


“On and on vibrates the top of what we once called Iron— 
cold iron, warm iron, hot iron, melted iron, gaseous iron, ethereal- 
ized iron, if you like. What it is like now, the imagination of 


man e; Still the revolutions continue, doubling 


each seeond. What is being produced? The imagination 
cannot conceiv is state of Substance, now being 

ed, is like. By a scientific form of poetry we might think 
of it as melting into Energy—pure Energy, if there were such a 
thing. Long since it has been resolved into its original particles 
—its electrons, and perhaps into the ‘stuff’ from which these 
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particles are made. But we must let the ‘curtain drop—the 
wildest fancy cannot follow the dance of substance any further! 

Many of the most advanced thinkers agree that the electron 
hypothesis confirms the assertion that Lire and INTELLIGENCE 
not only manifest through, but actually constitute all phenomena 
of the universe. They believe that not only in conscious man 
do we find the Intelligent Life Principle, not merely in the lower 
plants, but in the wondrous snow crystals, the particles of the 
oldest rocks, the molecules and atoms of the 


Mind. This 
Self-centered 
its inherent power of vibratory 

motion and electrical reaction, and in its ability to ally itself 
for offense or defense with other similar units, and in their com- 
pany to evolve to more complex and higher types—to the crystal, 
to the plant, to the animal, to the man—and beyond! The 
hard and fast line of demarcation between “ Living” and “Dead” 
matter no longer exists. Up to 1820, chemists divided com- 
pounds into inorganie and organic, holding that the latter were 
obtainable only from vegetable or animal material and were 
formed solely through the mysterious agency of “Life,” They 
Supposed it impossible to create in the laborato; 
elements an organic com 
just as some present day s 
barrier exists between the highe: 
lowest form of cell life. 

Wohler, in 1820, performed the synthesis of urea from ammon- 
ium cyanate, and proved that it was possible to reproduce in the 
laboratory all the chemical combinations existing in living 
Structures. Almost any day another “Wahlen may startle the 
world by apparently “creating” from chemical substances alow 
form of so-called cell life. Already Projessor Loeb and Projessor 
Mathews have come dangerously near this achievement, and 
they have shown that when this gap js bridged, it will be through 
the agency of the more subtle forms of electricity. 

Similarly, it will be but a question of time and experiment ere 
the exact electrical nature of normal Vital activity will be ascer- 


that an impassable 
st chemical crystal and the 
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tained. Refinement of apparatus will enable the 
generate and apply to the dise. 


physician to. 
ased organism electrical forces of 

the exact voltage, wave form and frequency required to restore 

to the normal the organs and functions deranged by the disease 

in question. 


Electro-therapeutics, which has not even been considered 
worthy of a place in the curricula of a number of prominent, 
medieal colleges, will then become the most important subject 
in a medical education. 


CHAPTER III 


IYSICS, FROM THE STANDPOINT OF THE ELECTRON 
ELECTRO-PHYS TERY 


g consideration of the previous chapter it will be readily 
valaetied that the advent of thaler while 
eater qe amplifying our knowledge of the nature 
xad Eee] phenomena, nevertheless makes it neces- 
as s x thorough revision of the laws and definitions which 
have been generally taught and accepted up to the present time. 
For example, we have been taught that electricity flows from 
the positive to the negative pole of a circuit, and that the electric- 
ity in a Positively charged body exists in a condition of increased 
pressure or concentration, the reverse being true in the case of a 
Negatively charged body. Physics has taught us that Electric- 
ity is an indefinable, elastic “something,” equally diffused 
throughout all matter; and that by removing a portion of the 
Electricity contained in a given body, and adding it to another 
body, a Positive charge would be communicated to the latter; 
while the first mass would be left in a Negative condition, A 
Positively charged body was analogous to a chamber filled with 
compressed air; a Negatively charged body, to one filled with 
rarefied air. These statements have been generally regarded 
as correct, and have been of no little as tance to the student 
of electro-physies, but our recently acquired knowledge of the 
real nature of electricity has demonstrated the incorrectness of 
the above statements, as well as of many other explanations and 
theories promulgated in the various books on physies and 
electricity, which have been published within recent years. The 
profound, epoch-making character of the discover and elabora- 

is not generally realized at the 
ent time, exeept by inves! gators and students of pure 


ience. It has been the writer's experience that the members 
30 
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of the medical profession, including even a majority of the 


sper are almost entirely ignorant of 
ical significance, and the wide vista of possibilities 
ve been opened to us by the discovery of the “Electron 

Theory.” In writing this book, the author has had occasion 

to consult a vast amount of literature relative to Electro-Thera- 
peutics; and has been impressed with the confusion and ambi- 
zuity resulting from the attempt to employ the terms and defini- 
tions of “ Nineteenth Century Electro-physies,” in conjunction 
with the revised statements of facts deduced from the “Electron 
Hypothesis.” Within the ensuing year many standard works 
on physics and chemistry will doubtl ed and rewritten 
in the light of our recently acquired knowledge, but as no such 
textbooks are available at the present time, the writer has 
deemed it advisable to incorporate in the present volume the 
main facts of the electron hypothesis; and the elementary 
principles of eleetro-physies, as viewed from this modern stand- 
point. 

The first part of this task has been completed in the preceding 
chapter. The general nature of physical phenomena has been 
considered and the evolutionary process whereby electrons are 
united into groups of different sizes and arrangements—forming 
the atoms of the chemical elements—has been explained in 
detail. In order to understand the abstruse laws and principles 
exeniplified in the production and application of High-frequency 
Currents, it is absolutely essential that the student obtain a 

s which form 
the basis of all electrical phenomena, and to this end a brief 
s in the light of 


eleetro-therapeutie specialists, 


overy, will now be given. 
Electrical phenomena result, primarily, from the Motion of 
trons, either in a free state, or united into groups, ealled 
Atoms. Every atom of every molecule is so constituted that it 
may be made to give up, or take in one or more Electrons. 
Atoms of Monad Elements, if basie, or metallic, readily give up 
@ Single Electron, the remainder constituting a Positive Ion. 
Dyad or Triad atoms give out—respectively, two, and three 
electrons, when they become Ions. Aeid-forming Elements do 
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nok really prve up electrons; bul ench POT AAAA itself 
aioe this manner becomes a Negative Ion. emi 
dein "gs un consists in—the union between negafi 
eve Iona to form. Neural Moletta eite 
i st of one or more thousands of electrons, held in equis 
electricity. There is no such 
thing as a “positive electron”; that is, an isolated unit of pose 
tive electricity, capable of existing in a free condition, as in the 
case of the negative electron. Positive charges, therefore, are 
found only in association with atoms, and the Unit of Positive 
Electricity is an Atom which has temporarily parted with one of 
its component electrons; it is, in other words, a Positive Ion, 

The various forms of electrical phenomena may be classed 
under the following heads: 

(1) Macyerism—Which results.from the unequal distribution 
of electro; E of iron or steel. 

TATIC” Errects.—Or conditions of electrical " charge," 
which result from the addition, or withdrawal of electrons from 
a neutral mass of matter. The temporary addition of electrons 
to such a mass renders it “negatively charged”; tho withdrawal 
of electrons results in a “ positive charge.” (The attention of 
the student is called to the fact that these definitions are the 
exact reverse of those taught before the advent of the “Electron 
Theory.”) : 

(3) “Dynamic,” or “Kinetic” Errrcrs.—Including the 
various phenomena of “Electrical Currents” These may be 
divided into: (a) Currents flowing through solid conductors (such 
aS copper wires), in which the electrons are Passed along from 
atom to atom. Œ) “Electrolytic” Currents which accompany 
chemical action in solutions, in which the charges move as 
" Ions"—the electrons being attached, rather than jree as in (a). 
(c) Electrical discharges in air at ordinary pressures, “Electric 
Sparks,” in other words, which consist of sudden, or momentary 
Surges or discharges, in which both Ions and Electron are pro- 
jected across an air Space separating two conductors, (d) 
Electrical currents in gases at extremely low pressures; these con- 
sist almost. wholly of Streams of Free Electrons, moving with 


atoms con [ 
librium in a sphere of posit 
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electzodé) to the 
exhausted 


oat speed from the “Cathode” (or negativ 

inode” (or positive electrode) a a highly 

bulb, which is called a “Crookes Tube? "The s ga 

FIcetrons” just mentioned are called “Cathode Ra Hu. 
ys. 


Maynetism* 


Magnetism, while usually treated as an electrical pheno 

has remained a puzzle to physicists up to the Hi ae 
The electron theory, which has done so much to dispel the E 
fusion in the minds of students regarding the fundamental Kr. 
of electricity, has been of great assistance in explaining the 
phenomena of magnetism, and electro-magnetic induction. In 
a bar of pure iron, or soft steel, magnetism may be temporarily 


Fi, 16.—Magnetism Induced in Iron Bar by Current in Coil of Wire. 


induced by the passage of a current of electricity through a 
spiral coil of wire surrounding it. As has been stated, an electric 
current involves the passage of electrons through the circuit from 
the Negative to the Positive pole. In the wire (BY, Fig. 16) 
streams of electrons are flowing around and around the soft iron 
bar (B), in a gradually ascending spiral path (as indicated by the 
arrow). Each electron may be regarded as a Moving Magnet 
attracting electrons in the bar (B), which consequently move 
rficial layers of the iron, cor- 
The streams 
escape 


through a spiral path, in the supe 
responding to the number of turns in the coil (B^). 
of electrons rushing around this path, being unable to 
j vhich show 

* Since this chapter was written discoveries have been made which 
that the above theory of magnetism is not entirely correct: it should be ac 
cepted, therefore, merely as logy or aid to the comprehension of the 
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from the bar, concentrate in the upper end (N), Mes in 

rav becomes the negative pole of a temporary or electro 

E SSmi (P) from which a large number of electrons have 
Sm dac] would form the corresponding Positive. Pole. 

Now, supposing the current, w hich is causing the concentration 

of Electrons in the upper end of the Bar, be suddenly interrupted, 
the particles in the Iron Bar will ende avor to restore equilibrium 

and will therefore return to their original positions by the same 
spiral path which they followed in the course of their upward 
movement. ery moving electron is a minute magnet these 
particles in the iron will attract the electrons in the coil of wire, 
causing them to move around the spiral in a direction opposite 
to that which they traveled in the form of an electric current, 
in the first stage of the experiment. In this way a second 
current would be set up, or “Induced,” provided the electrons 
were free to move in the wire coil; for example, if the two ends 
of the coil were joined, forming a closed circuit, a temporary 
current of electricity would flow through this circuit simul- 
taneously with the return of the electrons in the bar to their 
original position. If a bar of hard steel be substituted for the 

soft iron in the above experiment, the electrons will not return 

after the interruption of the electric current, but will remain 

fired; concentrated along spiral lines at the negative pole of the 

magnet; in other words, the bar will become Permanently 

Magnetized. 

The “Ether” is in some way, intimately associated with the 
magnetic properties of electrons. When a moving electron is 
suddenly stopped it acts on the ether as a stone acts upon the 
Surface of a pool of water in which it is dropped, causing “Waves,” 
which radiate in all directions. These way when produced 
by the sudden stoppage of a succession of electrons rapidly 
moving in a highly exhausted bulb, are of exceedingly short 
duration and of very “High-frequency”; they arc, in fact, what 
we know as the “ X-Rays,” of Roentgen. 

Electrons, moving or swinging in regularly defined orbits, 
produce waves in the ether whose frequency corresponds to the 

number of electronic rotations in a unit of time. Thus the 
electrons in the sodium atom, which move around their orbits 
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500,000,000,000,000 times per second, give off (when kg 


candescent state, as in the flame of a Bunsen d TE 
EAE E OE: Barnes) 
Vagnetic Radiations" or Waves in the Ether of exactly bes EU 


uency, and a wave length of .65 micron.* Such rays woul 


r to us as orange-yellow Light, and would, in reality 
ond to the “Delta e 


Spectrum. 
Other varieties of electronie vibration or rotation give rise to 
other forms of Ether Waves; these vary in length and frequency, 
] 


(“D”) or “Sodium Line” of the Solar 


Diagram Indicating Wave Length and Frequency of Known Forms 
t Energy. 

a, Mertz Waves. b, Heat Waves. c, Light Waves. d, Ultra Violet Rays. 
e, Roentgen (X-) Rays. 


from the short, rapid “X-Ray ” (before mentioned), to the 
ponderous waves produeed by storms in the sun (see Table in 
Chapter IT). 4 
The above, briefly stated, constitutes the “Blectro-magnetic 
Theory of Light," first formulated and mathematically verified 
by Clerk Maxwell, in 1865—years before the “Electron Theory” 
was dreamed of! In the light of our present knowledge, we may 
classify practically all natural phenomena as, either the move- 
ments of electrons themselves, or, as the r sults of their motion 
in the form of waves in the ether; that is, as “Radiant Energy.” 


* The above figures are only roughly approximate. 


CHAPTER IV 
ELECTRO-PHYSICS (continued) 


The Nature and Generation of Alternating Currents 

«E a circular tube of metal filled with air or some el 
Pe at one point of its circuit X a 
ann whereby a circulatory motion can be conveyed or 
parted to the fluid in the pipe. (See Fig. 18.) Tf this 
set in motion, fluid will be drawn from point (A) and for | 
toward point (B), the result being a diminished pressure oem 
partial vacuum at (A), and increased pressure at (B), which 
being transmitted ca a flow of the fluid in the direction of - 


Fic. 18 —Hydraulic Analogue of “Continuous Current” Cireuit. 


the arrow, in an attempt to restore 


This resul 


drawing the piston to (4^) causes a temporary current through 
the tube in the Opposite direction. Now, if the Piston be 
36 


hanically operated back and forth at 
mal or alternating motion is comm 


ne tube, the motion being graphie 
i don being; ly represented by tj 
20). Starting with the pi lon at (4), us 


Analogue of z Current” Circuit 
the fluid moves faster and 


most rapid 
ı being at the middle of the 


roke, the speed or flow 

to rest at (BY). With- 

in the opposite direc- 

h is represented in the figure by the curve below the 

ntal line (the latter, called the “ ," is mathemati- 
vided to indicate time i 


ne, called the “Oru 


f the piston causes a 


8 
20.—* Graphie tracing 
noving column of 3 
used i 2 t he nature of currents, 
1 made in terms of 
tial, or Electro- 
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force). It is the *voltage" that forces the ele 
motive force 


- wite or other material which forms its eireit gn 
Er sal current. The electricity or moving stream 
rade Whee ee through the circuit by 

vasured ia tema of the alkotta t DN intensity, 


create 
elec! 
voltage, 
re foed through the pipe (See Fig. 19), it me 
with resistance due to the friction of the walls through which it 
flows. This resistance depends mainly upon the size and natu 
of the pipe; similarly, a wire through which a stream of electricity. 
flows offers resistance to its path, and the resistance is propor- 
tional to the size and length of the wire, provided the latter is 
composed of the same material throughout. 
Different subst. 


tance is called” the 
" and is represented by a column of mercury one millimeter 
in diameter and one meter long. A pressure of one Volt main- 
tained between the extremities of a wire of one Ohm resistance 
use a continuous flow of a current of one Ampere through 
the wire. Difference of potential ("Voltage") is maintained 
between the two ends of an electric circuit by (1) Batteries, 
Which transform the energy stored up in the chemicals of the. 
vell into active or Kinetic Electrical Energy: (2) by Generators, 
which transform the Mechanical force into an 
of electrical ener; Under the head of “G 
included (a) dynamos and magneto machines, which operate 
through Electro-magnetic induction and (b), Static Machines in 
which the electricity is generated either by friction or by Electro- 
static Induction. 

When the poles of a battery are connected by a conducting 
wire, a continuous, unidirectional current of electa ity will flow 
as long as the chemical action goes on inside the cell. Such a 
current would be similar to the continuous flow of fluid around 
the pipe in Fig. 18. The size or quantity of the stream of energy 
flowing through the wire (expressed in "Ampen ), depends 
upon the difference in electrical pressure or potential between 


equivalent amount 
s" may be 
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positive and negative terminals of the 

nce of the circuit. This is an comple of “OR 
ich states that the quantity or amperage (C), of a current, P 
ial to the voltage (E), divided by the resistance (R), expressed 
Ohms. Thus when two of the three properties of an electrical 


jit are known, we can readily find the third, the formula in 
ich case being as follows: 


E-RxC 


The simplest Generator consists of a coil of insulated wire 
wound upon a soft iron core and revolving between the poles of 
a U-shaped or horseshoe magnet. (See Fig. 22.) The tempo- 
rary magnetism induced in the iron core produces radiating 

nes of jorce corresponding to a stress or strain in the surrounding 
ether, which, when suddenly released, produces, or induces, a 
momentary current in the coil of wire. In the course of its 
revolutions between the poles of the magnet, the transient 
electrical impulses flow through the coil alternately in opposite 
directions, forming an Alternating Current as represented by the 
curve (Fig. 20). 

The alternating current thus formed is conducted to any 
desired external circuit by means of two insulated rings, revolving 
in contact with stationary metallic brushes. All dynamos or 
magnetos depend upon the above principle but in the Direct- 
Current Dynamos, a device called a Commutator is employed, 
which sends all the electrical impulses out in the same direction. 


In order to obtain a clearer idea of the phenomena of electro- 
magnetie induction, it may be well to briefly review the theory 
By introducing à 


of the ordinary Ruhmkorjj Induction C 
permanent magnet into a coil, the ends of which are connected 
to a delicate galvanometer, a momentary impulse of electricity 
induced, which is indicated by the fluctuation of the needle of 
the meter, and, when the magnet is withdrawn, a second impulse 
is indicated, opposite in direction to the first. (See Fig. 21.) 
[he magnet may be allowed to remain in the coil indefinitely 
without any evidence of current. It is evidently the introduc- 
tion and withdrawal of the magnet which induces the current in 


HIGH-FREQUENCY CURRENTS 


40 B 
soil. In other words, it is not merely the presence of 
pen but the act oj their formation. or dest 


of magnetic force, bu > ies 7 s 

a E Riis the inductive effect in the coil of wire, 

e y introducing and withdrawing the magnet from 
ely g 


Fig. 21.—Magnetic-electric Induction. (Williams.) 


part of the movement of the water in the tube (Fig. 19) when 

the piston is in operation. A more efficient manner of producing 

an alternating current is to rotate the coil of wire so as to present 

the extremities alternately to the poles of a horseshoe magnet, 

as described above (Fig. 21). The number of impulses or'alterna- 

tions in a unit of time is called the frequency of an alternating 

current and depends, in the above generator, on the rapidity 

with which the coil revolves. An impulse in each direction is 

called a cycle and is represented thus (%). In technical 

parlance we indicate the frequency of a 

current in terms of Cycles per second or 

Alternations per minute. This isan accepted 

custom, alternations being always associated 

with minutes and cycles with seconds (thus 

a “60-cycle current” is understood to mean 

& current of sixty cycles per second; we 

Sinis cA Sgneto could allude to the same current as one of. 

Generatingan Alter- «7 200 alternations” meaning 7,200 alterna- 
nating Current, - 5 

tions per minute). Currents are said to be 

of high or low frequency according to the great or small number 

of cycles or alternations in a unit of time. When a certain fre. 

quency is reached the currents manifest new and unique proper- 

ties which differentiate them markedly from low-frequency cur- 

rents. These peculiar properties are manifested both physically 
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i physialogteaiiyy the latter being the basis of their t 
se. High-frequency Currents were first studi ER d 
ndpoint by Nicola Tesla and Professor poe 
Chapter I). Both Tesla and d'Arsonval first produced these 
rrents by employing alternating generators operated at a 
h rate of speed and provided with a large number of revolving 
and an equally large number of field magnets. Electro- 
nets were employed instead of permanent ones on account 
of their ve much greater power and convenience. Tesla, in 
this manner, with an alternator having 300 pole pieces, revolving 
5,000 times per minute, obtained currents of 10,000 alternations 
per second. (technically a current of “5,000 cycles”). He found 
that the peculiar properties which become manifest at this 
frequency, were strikingly emphasized and augmented by raising 
the current to a very high potential or voltage by means of a 
“step-up” transformer. In speaking of a High-frequency Cur- 
rent in the ensuing pages it will be therefore understood that we 
refer to an Alternating Current of Very High-potential and Very 
High-frequency (generated usually by the methods of Tesla and 
Thomson). High-frequency Currents of low potential will be 
referred to as “d'Arsonval Currents” while the unipolar high- 
frequency high-potential flux, obtained from an “Oudin apparatus” 
connected to a **d'Arsonval Solenoid,” will be denominated as a 
“Resonator Discharge.” The currents employed to-day in 
High-frequency Therapeutics are of much greater frequencies 
than those obtained from alternating generators and are pro- 
duced in quite a different manner. The great number of alterna- 
tions is obtained by the disruptive discharge of a condenser. A 
“condenser” (Leyden Jar) is a device which has the property of 
absorbing or storing up electricity and giving it out suddenly in 
the form of an electric discharge, when the difference in potential 
between the positive and negative plates is sufficient to over- 
come the resistance of the external circuit. Professor Rowland 
of Johns Hopkins University first employed the condenser dis- 
charge for the production of High-frequency Currents in 1889. 
‘Two years later Tesla described his apparatus in which condenser 
currents were employed to obtain very high-frequency effects. 
‘The practical and economic generation of true Hi; 
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High-potential Currents was buc e 
by the invention of Professor Elihu Tha ws 
riginal coil the step-up transformer, from which the final y 
Potential Currents were obtained, was very complicated, 
Tee uted of two consentrig coils formed olmana A 
SETEN) wire wound over a central soft iron core, ti 
Ete insulated with the grea care, and hermeticall 

in a vessel of boiled-out oil, all air having been exhausted) 
Te ca ais puni Profess: haves cea this 
pelea ae ice, a transformer without iron core, the ether 


str or lines of force being formed directly by the inductive 


action of the low-potential High-frequency Currents passing 
through the primary coil. The latter consi sted ofa single layer 
of coarse cotton-covered wire wound on a fiber tube slipped 
inside of a larger tube upon which was wound a layer of much 
finer wire, in which the High-potential, High-frequency Current 
was induced. A simple bath of kerosene oil was found by 
Projessor Thomson to be fully as sati actory as the exhausted 


boiled-out oil of Tesla. The final step in the simplification of 
High-frequency Apparatus was made by the present writer in 
1897, who so modified the size and position of the two coils as 
to allow of their being imbedded in a sı lid insulating medium of 
paraffin and rosin. Hundreds of coils made from the writer’s 
formule are in use throughout the world, and it is almost as 
rare to hear of such a coil breaking down as in the case of those 
immersed in a bath of oil. 

In order to clearly understand the action of condensers 
in the production of High-frequency Currents, it will be 
necessary to study in detail the construction of the Leyden 
Jar, the nature of its discharge and the conditions which 
modify this discharge. Whether the latter is a series of elec- 
trical oscillations of high frequency or a simple unidirectional 
impulse, depends upon the resistance of the external circuit. 
formed between the plates of the condenser or Leyden Jar (Fig. 
23). 1f this resistance be considerable, the electricity will cease 
to flow when equilibrium is established. On the other hand, if the 
resistance be small, the flow of electricity will not stop at the 


neutral point, but will act as if the stream of electrons possessed 
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rial properties and acquired momentum, thereby 


condenser again in the opposite direction, again 


Inner Co; rass Ball Terminal 


¢, Discharging Wire. j, 


past the neutral point, and repeating the operation until the 
This operation is analogous to 


electrons gradually come to rest. 
). Imagine the 


the movement of water in a U tube (See Fig 
right hand column depressed, thereby raising the opposite 


" Tube. L, Normal Level. Di Displaced 
ater € ng Before Coming to Rest. C, DE Arms 
Joined by Capillary Tube (d) which Prevents Sseitions in Water. 


column; when released the water flows baek by gravity, but its 
momentum earries it past its original position, and it o: illates 
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En ; 

back and forth, the height reached by each I being. 
5 he preceding one, until the water gr: ually comes to 
o js os now that the two arms of the U tube be eom- 
ectod by a fine capillary tube, opposing great reiaton 
flow of water; in the latter case when the water 18 depressed 
and suddenly released, the resistance of zy eu tube 

opposes the sudden flow of water and prevents Wwe 

momentum, and it consequently slowly returns to the neutral 

level without any oscillatory movement. In an analogous 

manner the discharge of a condenser is oscillatory so long as the 

stance of the external circuit is low, while with high resistance 

it becomes a single unidirectional 

flow, as above stated. Analogy is 

at fault, however, in one respect; 

according to the example of the 

water in the tube, the oscillations 

will be prolonged to the greatest 

extent when the walls of the tube 

possess the least possible resistance, 

that is, when the tube has the great- 

est size. In studying a condenser 

—Plate Condenser with circuit, however, we have to deal 

Hag Ganee Coil and Diskar- with a new form of resistance called 

Inductance. Inductance acts only 

upon alternating currents. This inductance results from the flow 
of the alternating current through a coil; the current reacts 
upon itself in the convolutions of the coil, and this reaction is 
called Inductance. With a given coil having a certain number 
of convolutions wound upon a tube of certain diameter and of 
given size of wire, there is a certain frequency of alternations to 
which, instead of opposing resistance, the coil will actually in- 
crease the duration of the oscillations for each discharge. The 
frequency of the oscillations of a condenser discharge depends 
upon its size, technically spoken of as its “capacity”; that is, 
the amount of electricity which the condenser is capable of 
storing up at a given voltage or pressure. A definite mathemati- 
cal relationship exists between the capacity of a condenser and 
the inductance of the cireuit through which it discharges, ang 
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ier to obtain High-frequeney Currents under the. 

able circumstances, there must be experimentally deter” 

| an attunement giving this particular relationship. 2 

; understand this action let us consider the well-known 
nomenon of acoustics. A tuning fork when struck emits 

1 waves of a certain pitch or frequency, which rapidly diminish 
amplitude and soon cease entirely. An organ pipe of a 
different pitch held to the vibrating fork, has little or no effect 
m the sound. If, however, the pipe be attuned to the exact 
pitch or frequency of the fork, the sound waves are greatly 
increased in volume and duration. This is called the phenome- 
non of resonance, and the action of the organ pipe on the vibra- 
tions of the tuning fork is exactly analogous to that of the 
inductance coil on the discharge of a condenser. When the 
inductance and capacity of a circuit are exactly balanced or 
attuned one to the other we have a condition of "electrical 


resonance," and the coil which re-enforces the oscillations is called 
the Solenoid of d'Arsonval. (See Chapter I.) 


CHAPTER V 


PHYSICAL FACTORS Mw coats AAA or 
Despite the complex and diversified character of the e 
world, and the eountless number of totally different. things o 
which it is composed, we find by anal and comparison tl 
fundamentally, Nature’s processes are definite, simple and along 
parallel lines. The apparently abstruse principles underlying | 
the most complex phenomena are often exemplified in the simple 
occurrences of everyday life. Newton pondered for years on the 
mystery of Gravitation, but it was the s 
that finally led him to formulate its laws. This is an illustration: 
of the “comparative method of study,” or “study by analogy,” 
which has been the main factor in the scientific progress of the 
past century. Until this method was applied to the study of. 
electricity, it was extremely difficult for the student to compre- 
hend the relation and true meaning of the terms ‘ potential,” 
“intensity” and “resistance,” and their corresponding units— 
the Volt, Ampere and Ohm. At the present time we explain 
these terms by the study of a stream of water flowing from an 
elevated reservoir through a pipe connected to a small water- 
motor. The speed of this motor is proportional to that of the 
water which flows through it, and depends on the degree of 
elevation of the reservoir. The higher the reservoir the greater 
the pressure of the water in the pipe and consequently the 
greater the speed at which the stream moves. Water flowing 
from a height of a hundred feet has a “ pressure,” or “head,” of 
one hundred feet which would determine the velocity or force of 
the stream. The water encounters “resistance” due to the 
friction of the walls of the pipe and the inertia of the revolving 
wheel in the motor. A certain force or head of water flowing 


through a pipe having a given friction or resistance, would 
46 
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enable the motor to perform a definite amount of. 
work; if the resistance of the pipe be doubled by making 
cither twice as long, or of half its original diameter, the amount - 
oi work done by the motor would be just one-half of its previous 
»rformanee, inasmuch as the amount of water flowing through 

in a given time is just one-half of the original amount. Now 
ihe laws exemplified in the stream of water are practically the 
-ame as those which govern the flow of a continuous current of 
l icity from a source of supply—such as a dynamo—through 


| Rate of flow:-current ramp. 


Work done 1 Joule, rate at which 
work is done 1 Watt. 


à 
8 
RE 
= 
3 


Fic. 26.—Diagram Showing Analogy Between Vater and a Current 


‘of Electri: (Williams.) 
a length of wire to an electric motor. The amount of electricity, 
that is, the number of “Amperes,” which flow through the 
motor in a given time are determined by the pressure or voltage 
of the current, and the Resistance, or “Ohms” of the wire and 
motor. A similar comparison has been given in a preceding 
chapter, but is reviewed here, for the purposes of impressing the 
student with the value of the method of teaching by “Analogy” 
or Comparison. (Fig. 26.) The water motor, pipe and reser- 
Voir, in the above example, constitute a “Hydraulic Analogue,” 
in which the water represents the electricity. The work done 
by the electric motor varies with the pressure and resistance 
of the circuit just as is the case with the water wheel. The 
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48 e. 
obvious advantage of this method of study lies in the 
commonplace character of the Analogue. j 

The various phenomena which take place in an a 


e 
Fis. 27.—Plate I. D'Arsonval Cireuit and Hydraulic Analogue, 


Hydraulic Analogue, which has been used by Projessur Fleming, 
Dr. Elihu Thomson, and other prominent lecturers. Tt has 
been used to explain the action of Therapeutic High-jreq 1 
Apparatus by Mr. E. L. Ovington in a chapter on “ High-fre- 
quency Currents” in Neiswanger’s “Manual of Electro-Therapeu- 
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tics” In the diagram (Fig. 27) Plate I represents a 

circuit side by side with its hydraulic counterpart, while | 

1 shows a Tesla circuit with its analogue. Similar letters qc 

used to represent corresponding parts in the circuits and their _ 


ia 
X 


mi 


Fie. 27.—Pla - Tesla-Thomson Circuit and Hydraulic Analogue. 


analogues. Let us first consider the d' Arsonval method: (a) isa 
Ruhmkorff Induction Coil, excited by a current from the battery 
(B) interrupted by the “Break” (7) which induces in the Second- 
ary coil an alternating current of high potential, which charges 
the Leyden Jars (d-d), through the wires (b—), which are bridged 
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by the sliding rods (¢-¢), W hich form the terminals of the sp; r 

oy P. The outer coatings of the Leyden Jars are 

s (ee) to the Solenoid (S); two wires (Ff), Conad 
t the Solenoid respectively to the patient P 
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gap (6) 
by the w 


the extremities of : É o the 
and the metal plate of the “Condenser Couch” (C). Aq 


flows from the Ruhmkorff Coil into the jars (d-d), which s 


thereby charged equally but with opposite polarity; when the 
pr ire in the j: or rather, when the difference in potential 
between the jars, reaches a certain point, the ance of the 
air-gap (G) is broken down, and the condensers discharge in the 
form of a Spark. As we know, this spar does not represent a 
single impulse, but a series of impulses, or oscillations, which 
diminish successively until the original resistance of the air-gap 
is established, and the sparks cease to pass, We may assume 
that by this time a second induced impulse will flow from 
coil (a) into the jars, and inasmuch as the Rukmkorff current 
is of an alternating type, the jars will be charged in a direc- 
tion opposite to that which gave rise to the preceding set of 
oscillations; the -gap will then be broken down, and & 
second set of oscillations will occur. These oscillations neces- 
sarily traverse the solenoid (S), and are transmitted or come 
munieated to the external circuit represented by the patient 
and the plate of the Condenser Couch. To understand exactly 
how these effects are produced, let us consider their counterparts 
in the hydraulic analogue. The alternating impulses correspond- 
ing to those induced in the Ruhmkorj Coil (a) are represented by 
the alternate reciprocal motions of the piston rods which move 
up and down in the cylinders (b'—b”) causing motion or currents 
of the fluid in the two chambers (c—"), which are separated by 
the elastic diaphragm (G. This diaphragm has the peculiar 
characteristic of “self-repair,” or of re-jorming ajter bursting, and. 
may be conceived of as being composed of a thick sticky sub- 
stance such as the viscid composition, or solution of rubber 
which is used in filling the so-called * Puncture proof” pneumatic 
tires. In the "candy pulls” of our childhood days, we may 
recall the breathless interest with which we watched the progress 
of the boiling molasses in the exciting moments preceding its 
removal from the fire; the viscid surface of the hot mixture was 
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yulsed by frequent volcanic eruptions in minds, burt 
„shaped protuberances would form, gradually i 


os—Bursting and Reformation of Elastic Skin on Boiling Molasses, 


orm again and repeat the eruptive process. The dia- 

n (G^) in the Analogue, bulges out as the pressure of the 

iluid increases, into a balloon-shaped form as shown in Fig. 28, 

and finally bursts, after which it is drawn into the aperture 

wain by the cohesion of its own particles, and re-forms itself in 

the same way, as the viseid bubbles on the boiling molasses. 

‘The chambers of fluid (c’—c”), are prolonged into tubes which are 
joined at their extremities (e—"), by the spiral tube (S^). 

The current from the induction coil (A), is prevented from 
flowing through the solenoid (S), by the ins lation of the walls 
of the glass jars (d-d). Insulating plates, such as glass and 
rubber, while resisting the passage of a continuous current of 


( ) 
() 


Fic. 29—A, Pipe Open for Passage of Air. B, Pipe Closed with Elastic 
me 


Diaphragm, (c). "ontinuous Copper Wire. Wire Cut at 

CaaphEAsty Siss Plate, (c), Interposed Between the Cut Ends 
electricity, readily transmit Alternating Currents of High-jre- 
quency (ie, Electrical “Oscillation r “ Vibrations”). In 
order to understand this phenomenon, let u: consider the two 
metal pipes A-B in Fig. 29; these pipes are ex ctly similar except 
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; is divided into two equal compartments by the d 

that Bs OU (QA) represents a length of copper wire: 
diaphragm (C)- ne wire interrupted or divided into two 1 
represents the same AI? current of air, such as Chap aeai 
= piee (C ja department stores would flow esae 
an open tube, as (A), but would be absolutely stopped 
iem s d to flow through (B), by the diaphragm (Gji 
in atte ERE ak into one end of (A), the voice will be readily 
M NES posite end; the tube (B) would conduct the voice 
iw a similar manner, the elastic diaphr n (C) transmitting th 
vibrations or sound waves, although preventing the actual passage 
of air between the two compartments of the tube (B). Ing 
similar manner, a continuous current of electri city, which E 
analogous to the stream of air in the pneumatic tube, while 
readily passing through the wire (4^) is stopped in (8^) by the 
insulating glass plate (C^); while an alternating current of "high 
frequency, which is analogous to a series of sound waves, readily 
flows through the entire length of (B^; there is no aetual 
passage of “Electrons” between the two halves of (B^), but the 
“electrical oscillations” are transmitted by the vibrations of the 
glass plate (C’), just as the sound waves in (B) set up vibrations 
in the diaphragm (C) which, in its turn, produces similar sound 

waves in the second half of the tube (B). 

If the student will learn to conceive of the High-frequency 


Currents as Vibrations rather than as actual streams of electrons, 
he will readil 


by the gl I ). 
the pneumatic tubes in 


comprehend many of their peculiar and appar- 
ently paradoxical phenomena. In the analogue, Fig. 27, the 
rubber diaphragms (d’-d") represent the glass walls of the 
Leyden Jars (d-d). ‘on in the left-hand cylinder 
(Œ) to be gradually pushed down by means of the lever (2, 
which causes a corresponding upward movement of the piston in 
the right-hand eylinder (5^); the fluid in the left-hand compart- 
ment (e^) will be compressed, causing a bulging of the diaphragm 
(d’) in the direction of the Solenoid or spiral tube (S^), and also 
distending the friable diaphragm (G’) into the form of a spherical 
bag, projecting into the right-hand compartment (^); as the 
Pressure of the fluid in the latter compartment is decreased by 
the upward movement of the piston (5"), the corresponding 
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diaphragm (d"), will be distended in an upward 
wn in the figure. As the difference in pressure increases, i 


Izing diaphragm (G^), reaches a point at which it suddenly 7—7 


s or breaks down, and as it does not immediately reform, 
, 


5 channel of communication is established between 
artments C'-C", and the water rushes through in the 
ion of the arrow its motion being increased by the pres- 
the distended diaphragms (d’—d"), in their return to a 
position. By the time this point has been reached, 
er, the water flowing through (G’) from left to right, 
s momentum, which causes it to pass the point of equilib- 
thereby distending the diaphragms (d'-d") in a direction 
e to that which they occupied in the first instanee, The 
f the water against the sides of the compartments pre- 
retards its flow to some extent, so that the diaphragms 
are distended to a lesser degree than in the first inst 
ce dotted lines.) The water again comes to rest, is a 
„lled in its original direction by the action of the el 
wagms—again passes the neutral point, and in this ws 
llates back and forth like a swinging pendulum and final 
mes to re: At this point the diaphragm G’) re-establishes 
in the form of an elastie membrane separating the 
partments, and when the lever (L) causes the piston to 
1 act on the fluid, it again distends into a bag, ruptu: 
augurates a second set of gradually diminishing oscillatic 
fluid. By means of the elastic diaphragms (d), 
»cillations are communicated to the fluid in th l tube 
which, by its added momentum, tends to prolong or increase the 
duration of each set of oscillations, although lowering or lessening 
jrequency, or rate of ibration. Two tubes , which are 
ched at either end of the spiral (S’) an 1nited by a chamber 
divided into two compartments (C’—P”) by an elastie diaphragm 
(K’). Oscillations of the fluid in the spi 1 (S^) will cause cor- 
responding movements in the compartments (C-P^, the dia- 
phragm (K’) vibrating in unison with them. The frequency, or 
ver of oscillations of the fluid in a minute or set ond, depends 
upon the amount o ter displaced or moved from one compart- 
ment to the other, before the plastic diaphragm (G") bursts or is 


HIGH-FREQU UN 
nequal pressure transmitted te us fuid | 
fai ansmitted 
f os s in eael 
tons, The number of oscillations in each gr 
OVE er following each breakdown of the diaph 
ollo : 


the numbe" ic size and length of the oscillatory. ardi on 
on the size a ! 


ruptured by th 


depends 


other wore r d 
in the cireuit formed by ( 


Js, upon the amount of friction which the water m 


^") and (S). If the spiral (8 
with, : ber of feet of small pipe, the frietion which 
js formed oa er will retard. the welo TNI 
Ao be ering momentum: jo edet eR NO 
Spe Nae current, or flow, will cease 
as soon as the diaphragms 
(d’-d") have returned to © 
their normal, flat condition; 
in other words, there will 
be but a single, unidiree- 
A | tional flow, or surge of the 
water for every rupture of 
the diaphragm (G^. In 
studying the production of 
the High-frequency Current 
in the d’Arsonval Apparatus 
(Fig. 27), we may compare 
+ 90—Sir Oliver Lodge's Hydraulic the Electricity sent out from 
Analogue. ith pn; [B6 induction coil (a) to the 
a) sat Bear Bees SLT PO. ovement of the AIIN 
al Ball or Weight Attached to the produced by the strokes of 
uiv the lever (Z); as the pressure 
increases in the jar (d) and is eorr spondingly lowered in the other 
jar, the air separating the terminals of the spark-gap breaks down 
at (6), forming a conducting bridge which temporarily allows the 
electricity stored up in the two jars to surge back and forth in a 
series of oscillations exactly similar to those of the water which 
follow each rupture of the diaphragm (G^) in the analogue. If 
the electrical resistance of the solenoid (8), be considerable, there 
will be but a single impulse of Electricity instead of a series of 
oscillations; just as the increase in the resistance of the pipe (S°) 
retards the motion and suppresses the oscillations of the water 
in the analogue. The increase in the number of turns of wire 


offe 
prevent it 
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solenoid (S), (provided the wire be of large size and low- 

-tance), prolongs or increases the duration of each set oj oscilla- 

at the same time slightly lowering their jrepuency, op 

ier per second; the frequency of oscillations is primarily deter 

d by the size, or Capacity of the condensers; the inductance 

responding to the number of turns in the solenoid), increasing 

number, but slightly lowering the frequency of oscillation, as 

` stated. The rapidity with which the oscillations of each 

croup die out depends upon the resistance of the circuit; a High 

‘sistance dampening or suppressing all the so-called Secondary 
Dscillations, leaving only a single Primary Impulse. 


sir Oliver Lodge compares a High-frequency Apparatus to a 
lat steel spring, fixed at one end in the side of a vessel, its 
opposite end which bears a metal ball, being free to vibrate in 
he liquid with which the vessel is filled. (See Fig. 30.) The 
length and elasticity of the spring represents the capacity of the 


condenser, and determines the frequency of its vibrations or 
seillations. The addition of the metal ball increases the length 
of time in which the spring remains in a state of vibration, while 
somewhat diminishing the vibratory frequency. The ball is, in 
other words, analogous to the inductance of a High-frequency 
Circuit. The thickness or sity of the fluid in which the spring 
vibrates, represents the resistance of such a circuit; in a light 
fluid like ether, the spring, if bent back and suddenly released 
would vibrate a long time before coming to rest, while a viscid 
fluid like molasses or tar would cause the vibrations to cease 
almost immediately 

The explanations and analogies cited in the preceding pages 
clucidate the relationship between the essential factors involved 
in the production of High-frequency Currents; namely, Capacity, 
Inductance and Resistance. Mathematically stated, if the 
Resistance (R), be greater than the square root of four times the 
ir sein lene! sly Ta? Kemnay teer 

i reminded that facts, which from bis standpoint are 
nd obvious nature, may be extremely difficult of comprehen a 

he student who is just commencing the study of electricity, or by the phy 
Tesh desiring to obtain a practical idea of the elements of modern Bestia: 

rape As this volume is intended both as an elementary te 


for the novice as well as a work of reference for the advanced specialist, the 
necessity for these few words of explanation will be readily understood 
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Inductance (L), divided by the capacity (C), the disc] : 
single unidirectional impulse. Conversely, if the Resistar 
is less than the above-mentioned quantity, the discharge wall 


of an oscillatory nature. 


be a 


[o 


but if R < L discharge is oscillatory. 


1f R > [AT discharge is non-oseillatory 


With zero res 
itely, but as e 
tions following each condenser discharge successively decrease 
in amplitude and ultimately die out altogether. 
condition in a Therapeutic Hi h-frequency Apparatus involves” 
the use of a circuit in which resistance is reduced to a minimum, 
and the capacii need by a suitable inductance. In order 
to obtain this condition the condenser should be charged by a 
relatively heavy current at a comparatively low voltage; the | 
Spark-gap must be short, yet must be constructed so as to — 
prevent the formation of an are betw 
Under such conditions the interval between the termination of 
one set of oscillations and the beginning of the next, is so small 
as to be practically negligible, and we consequently have a true - 
“Alternating Current oj High-frequency.” ‘The writer determined. 
the above facts several years ago, by a series of clinical tests of 
currents from a number of different types of High-frequeney 
Generators, and has embodied the results in his Improved High- 
frequency Apparatus which he employs in his practice at the 
Present time. In all apparatus of the d'Arsonval type, using 
Rulmkorff Coils, the spark-gap has, of necessity, a very high 
resistance, varying from one to three inches in length; and it is 
evident that relatively great intervals exist between succeeding 
Sets of oscillations. This js demonstrated experimentally by 
the sound at the Spark-gap, which resembles the noise of @ 
"Watehman's rattle, the condenser discharge of the 
author's ap ‘mits a continuous Musical Note or Tone. 
Many phy fans believe themselves to be using High-frequency 
Currents, when in reality they are employing Pulsatory Condenser 
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es. The “Static Induced," and the 
jovised by Dr. William James Morton of 
ify the above statement. These currents consist 
separated by relatively enormous intervals; graphi- 
presented, if the distance on the “time-line,” or “ab- 
corresponding to the rise and fall of a single current 
© be one inch, then, the distance to the next impulse, as 
sented on the Abscissa, would be seventeen and one-half 
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CHAPTER VI 


EAN TYPES OF HIGH-FREQUENCY APPARATUS 
EUROP 


tempting a description of the various types of 

x atte ga Nb d: 

and present on the market, it will be necessary to b 
paratus a 


iew the different methods for the generation of High 
jd Currents. Apparatus of the European type, made. 
queney E 


Pleetrolytic Interrupter of Wehnelt. Williams.) 


-3L) In order 
Werrupter? must be 
or mechanical. If an 


EUROPEAN TYPES OF H 
nating Electric Light Current is to 

Val ” may be employed, to cut he cn 

di . (Fig. 32) PEDES 
w result is a Pulsatory, Unidirectic EV 
ü 'ectional. x 

«q with practically the same results a maybe 

-ontinuous current, If the Ruh tained from 

mori Coil is used solek 
ly as 


—Nodon Valve, or Rectifier. (Williams.) 


the rectifying valve may be omitted, 
, the eurrent must 


a High-frequeney Generator, 
but if it is also employed for X-Ray purpos 
be made unidirectional. In the employment of the High-fre- 
quency Apparatus of the American, or Tesla-Thomson type, 
as introduced by the present writer, the conditions are the exact: 

. from those above described. Properly speaking the 

al Tesla-Thomson apparatus can be operated only on an 
r to adapt a Direct Current for use 


Alternating Current; in ord 
in this conneetion, it must be first transformed into an Alternating 
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e a machine known as a "ROM 

ood Rotary Converter will give ouf 

sed to excite it, in the form of 

ddp eae voltage, No 
Cres required for the production of 

both these devises! bank ARLA yd 

Transformer of the “step-up” type; that is 

ias i 1 electrical ener; certain voltage, and 
which takes ir ur. mud 
ly permanently incorporated as a part of 


Fro. 38.—Rulinkorff Induction Coil (Watson, London.) 


the High-frequency Apparatus, whe 


the Ruhmkorg Coil is 
an entirely separate and distinct in: 


strument from the d'Arsonval 
solenoid and resonator. With this prelimina 


explanation we 
may pass at once to a de 


ption of the various standard 

We will first consider 
some of the mo; iropean apparatus. As 
most fore zned for use with a Ruhkmkorff 
Coil, x ? may not be out of 


pl 


The illustrations 
And construetion of the 
When used for X-Ray 


Appearance 
Zuropean Ruhmkorf Coi 


-frequency work, however, a 
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ctrolytie or mereury interrupter is usually substi 
rating mechanical break (represented in the figure) 

«d only in small portable coils operated by primary or. 
batteries. The Condenser (E-E-E) which 
ber of sheets of tin-foil. 


Or seco 
consists of a — 
mica or 
the elec- 


iic type is employed. The function of the condenser is to 
Extra Current” selj-induced in the primary coil, 


: parated by sheets of 
xed paper, is unnecessary when an interrupter of 


the “ 


5. 34.—Ruhmkorff Induction Coil, Shown Diagrammatically. (Williams.) 


and this current is an important factor in the operation of the 
Electrolytic Interrupter. A variety of Rulunkorff Coils, of differ- 
ent makes, are in use at the present time, their construction 
being practically the same except in minor details. For ordinary 
X-Ray or high-frequency work, coils having a spark-length of 
from ten to twelve inches are most generally used. It is possible 
to operate a High-frequency Apparatus of small 

inch Ruhmkorff Coil, but for powerful effects—with the large 
“Double Resonator,” of Dean for example, it would be nec 

to employ a coil of from sixteen to twenty inches sparking 
capacity. Almost all up-to-date mechanical interrupters 

mercury in one form or another. One of the best known i: 
Mercury Jet” Interrupter, of Isenthal & Company (See Fig. 35). 
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i forced through a small aperture by a pump 
dtp e ne N O impinges against the 
Meee Gee urface of a series of triangular blades, attached 

1 sudon/ ab à j 
lly revolving drum. The height, or level of the mercury 
Mgr nes the relative length of the “make,” and “break. 
Vv Adam in series with the motor which operata 
he Interrupter of from one hundred and twenty, to 
the Interrupte f h a 3 
twelve thousand interruptions per minute may be obtained, 


By means of a rheos 


35—Mereury Jet Inte rrupte 
Another type or “Mercury Break” jg shown in Fig. 36. A 
Vertical plunger is given a ran: al motion by a Motor which 
causes it to Y dip and withe 

the surfa f 


4 Av from a cup of mercury, 

on 48 cover - While a number of 

Tus iP tliey aro merda somewhat 
time. 

lar and eff 

Interrupter (s 


(Isenthal & Co.) 


ent instrument is the “Mac 
ee Fig. 3 


consists of 


or, placed in an inclined position; i : 
n position; its inati 
io disk, bearing two metal contacts, ARRES dish 
cury at each half-revolution of the motor dat. ‘The à 
^ opera- 


37.—Mackenzie-Davidson Interrupter- 


it is one of the best of the foreign 


tion of this device is obvious; 


interrupters. 
slectrolytic” Break is 


he conventional European type of * 
imple form of which 


the well-known interrupter of WeAnelt- 
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In a glass jar of dilute su 


64 
is shown in Fig. i i. 
i si late, 
are immersed a lead plat ; f 
“te Anode” which projects for a fraction of an inch int 


id panes a small hole in the lower end of a long pore 
acid, gh a 


1 direct current through th interrupter causes a film of hydrogen 
around the end of the wire, thereby breaking the cireuits 
queam as no condenser is used, 

the 

self-induced in the pri- 
mary of the Ruhmkorjj 
Coil—discharges in the 
form of a bright spark, 
causing a further reces- 
sion of the-acid from the 
wire point. The acid 
almost immediately 
flows back in contact 
with the anode, and in 
this way “breaks,” and 
“mak follow each 

other in rapid suece 
sion. In America this 
type of interrupter is 
extensively used, hav- 
Fic. 35.—Wehnelt Interrupter. (Williams ing been greatly im- 
proved and simplified 
during the years. In the European types of High- 
irequeney Apparatus, the Ruhmkorfj Coil is seldom incor- 
porated with the resonator nd solenoid, the osc lating system. 
being generally à separate apparatus—comprising a pai 
of Leyden Jars, am adjustable spar “gap, and a solenoid and 
resonator usually wound upon the same cylinder, the various 
parts being assembled on a uitable table, or base. The most 
popular form is shown in Fig. 39, which is known as the “Oudin- 
Dean Resonator.” This model has been exte: vely copied by 
manufacturers in all parts of the world. ‘The resonator consists 
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yj fifly or more turns of insulated copper wire 
ilimeters in diameter, wound 


centimeters high, . 


id thirty centimeter — m 
ter. The following : TA 


ws 
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r about three 
spirally upon a wooden cylinder 


cription of the nature 
the “Oudin Resons 

is quoted from 
ind’s admirable 
k on “Radiother- 


As foreed resonance 
ore powerful in its 
cts than free reso- 
, the resonator was 
attached to one 
e of the solenoid of 
high frequency ; the other 
e remained free or was 
onneeted to the earth 
This arrangement, how- 
s soon modified. 
found that better 
cfieets could be produced 
by connecting both poles 
ith the resonator. A 
subsequent modification 
led to the solenoid of high 
frequeney being sup- 
pressed and the resonator 
directly connected with 
t external armatures 
> condensers. The 
lowest spiral of the reso. 
nator was then united to Fic. 39.—Oudin-Dean Resonator. 
one armature, while a spi- Onna 
ral four to seven turns above it was connected to the other 
ture by an adjustable clip. The resonator was thus divided into 
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two solenoids—a lower and an At E- ei prin 
noid, of small size, consisted of a bus d = 

between the points of bari 2 be i: i 

the external armatures. In it circulate ie of both 
and medium frequeney, those of high frequency alone being fy 


to pass into the upper solenoid; for the currents of lower fr 


quency were close-circuited by it. The secondary oF upp 


solenoid was longer, and was travers d by currents of hij 
frequency alone; these by reason of self-induetion of the circuit, 
attained an enormous tension. When the three essential 
magnitudes—capacity, self-induction and resistance—of the two 
solenoids were by trial proportioned to one another, the 

spirals of the resonator and its terminal were 

lively brush discharge like to that produced by a Tesla Coil or 
influence machine. This effluve is made use of for therapeutic 
purposes, by connecting the free terminal of the resonator or 
one of its upper spirals with the wire leading to the electrode. 

Although the caliber of the wire which forms the resonator, 
does not appear to materially interfere with the production of 
these resonance effects, yet it has, according to Oudin a con- 
siderable influence on the physical character of the effluve and 
spark 1 ire yields a spark, long, thin, sinuous and 
scarcely painful, with an effluve as poorly nourished; while 
with a wire of larg dimensions both effluve and spark gain in 
force. This depends on the car acity of the wire rather than its 
self-induetion, for every ine: in capacity renders the spark 
more vigorous and painful, 

The manner in which connection y established between the 
poles of the primary solenoid of the resonator and the external 
armatures of the condensers next attracted attention. It was 
recognized that the nature of the arrangement that exists for 
this purpose largely influenced the adjustment of the two sole- 
noids and the regulation of the effects produced. The erude and 
unsatisfactory method in which the spring-clip or contact-hook 
îs used to connect the wire from the external armature with the. 
desired spiral soon fave place to others w hich allowed more 
perfect regulation and adjustment to be made without in any 
way interrupting the circuit, Ducretet and Bonnett; invented 


EUROPEAN TYPES OF HIGH-FREQUENCY isa 
„n apparatus in which a ved eon! lip i K TA 
Re a fixed Bii iH thus Beg sc a 
ir while Radiguet caused the resonator itself Mc 
before the stationary contact point. Both these ES 3 
of a perfect graduation of effects and an easier adjustment ae 
noids to each other, without any interruption of pé 
he resonators above described, however, are only suitable 


Frc. 40.—Resonator of Lebailly Fic. 41.—Rochefort's Bipolar 
and O° il. Resonator. (Freund.) 


for producing unipolar effects. If double effluvation is to be 
practiced, the apparatus of Lebailly and O'Farril or that of 
M. Rochejort must be resorted to. (Fig. 40.) 

In the former, the primary solenoid is centrally situated, the 
external armatures being connected with two intermediate 
spirals. This creates two secondary solenoids which are situated 
one on either side of the primary and allows of bipolar applica- 
tions to be made by connecting the wires leading to the elec- 
trodes with the free outer terminals of these two solenoids.” 

Although the apparatus is an improvement on the unipolar 
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il it is not always easy to equalis 

at the two pol and for this reason that 
d ide Fig. 41) four Leyden Jars aai 

caro divided into bwo DOOREN connected 
secondary terminal of an 
The external armaturi 


+ 32—Uprieht Solenoid on Cabinet. (W illiams. 


are conneeted with two se 
being connec ted, th 
tor, the other w 


arate resonators, thos 
ne One with the lowe 


i the uppermost spir 
of the other resonatoy 


c of each battery 

T terminal of one n 

al of the pri 

r- When carefully adjusted the density 
ing cach of the s ‘ondary solenoid: 


and being of opposite sign, double effluvation 
easily be practiced and the effect. produced readil 


The position of the resonator in thy Apparatus of different 
makers calls for a few remarks. In some apparatus, as in F 


of the current 


equalized ; 


Resonator, 


13,— Isen! 


Fis. 


densers and spark-gap; i 

connected with the condenser 

as to allow its inclusion in a cabinet; 
e to the 

As 


horizontally placed so 
ind lastly 
bottom € 


y of these peculia 


> mere matter of saving space, these 
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ll only for a passing notice, Much: 

s the arrangement for graduation. ‘Th 

Lof re tion by the contact clip must only be m 
mec Te regulation by means of a à 
E Mg on rubbered tires, whose movements can be 
pi ae ted by the movement of a handle, is the one most tob 
a AS Not less worthy of mention is the resonator 
volving aroha SEKE which adjustment is effe 
by revolving the solenoid by means of the insulating spokes fi 
to the disk at its base. ^ 

Guilleminot's Spirals.—In resonators formed of wire wound | 
into a helix or solenoid, the energy of the clectrostatie field 
developed by the inducing spirals is only to a very limited: 
extent utilized in the production of induced currents, For the 
form of the resonator of Oudin does not permit the powerful 
oscillatory field, created in the vicinity of its spirals, to be 
employed in generating bipolar currents Guilleminot has; howe 
ever, by changing the form of the nator from a helix to a 
spiral been able to utilize the energy of the field in producing 
bipolar effects. The results of his xperiments were published 
in 1901. Hj sonator is so constructed that the excitation is 
caused by a single turn, the outer one, which acts as the inducing 
spiral. (See ig. 10.) 

In practice the adjustment is not made EL altering the co- 
efficient of self-induction of the inducing spiral. This is kept 
constant and a subsidiary coil of thick wire, with an apparatus 
for regulating its self-induction, is introduced into the exciting 
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eccentricities ca 
portant, howe 


The spiral is formed of eighteen turns of wire, 2 mm. thick, 
held in place by radii of catgut. The smallest cirele has a 
diameter of 33 cm., and the largest a diameter of &; em. The 
interspaces between the successive turns increase in width 
toward the periphery, since here the difference of potential 
between successive turns is much greater. The various forms of 
exciter used in applying High-frequency Currents in medicine 
are attached to the center of the spiral.” 

For further details regarding the construction and use of the 


various forms of spiral resonators the reader is referred to the 


EUROPEAN TYPES OF IOH-FIEQUENCY APPARATUR pi 
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notes on instrumentation compiled by Dr, Clarence A. wes 
and published as an appendix to Freund's " Radiotha ae oe 
For general treatment with Low-potential, High-frequene 
Currents of d'Arsonrat when especially profound effects ae 
desired, the powerful apparatus shown in Fig, 44 is employed, 


^ 


= 
(GQ Iss 


qt 


Fic, 44.—Gaiffe's Oil Condens 


It is manufactured by Gaife of Paris from the original designs 
of d'Arsonral, and consists of a multiple glass plate condenser, 
immersed in oil, prov ith an adjustable spa ,and a 

lenoid consisting of twenty-one turns of copper wire. In the 
above apparatus we have a departure from the usual European 
type, in that the condenser co; of alternate plates of glass 
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í s of resonators and sol À 
vhile in other forms ol 
ier employed. "There are RON types ad 
x sepa ae qu condensers are employedcs 
ihe Bot shore in Fig, 45, ja known as ^ OR Bipolar Resona- 
ton” and js jn reality a Toma of the, ZEN apparati 
and is in reality a 


and tin-foil, 


i > resonator, the currents 

TI ^noid is not connected with the resona or, t 

E solenoid. Discharges of High-requeney 

Bob tential may be obtained from either terminal of the 
aud High-potential may 


Fis. 45.—Gai Bipolar Resonator. 


Tesonator, while 


true High-frequency 
when the 


Currents are produced. 
atient is connected with both terminals. This ap- 
paratus is usually operated from a Ruhmkorff Coil excited by a 


“Direct” ine ndescent light current, Alternating currents 


and which are peculiarly 
Apparatus of the Tesla- 
only recently be 1 introduced into the 
different European citi There ry indication, however, 
that currents of the alternating type will ent; ely supersede the 
“Direct”? continuous current Within a few years. 
this fact, Messrs Gaiffe of Paris have recently 


Which are extensively used in Ame s 
adapted for exciting High-frequenc: 
Thomson. type, hay 


Recognizing 
Introduced an 


extremely efficient High-fi a xs 
designed for use on the alternating pii E 


rom Belot's work on “Radiotherapy”: 

nis new apparatus makes it possible to utilize an ordinary 
iernating current, without an interrupter, either for the pro- 
duction of X-Rays or for High-frequency Currents. Hitherto, 
if we wished to employ an alternating current, we had to use a 
lmkorff Coil—i.e., a transformer with an open magnetic 
circuit, supplied with a special form of interrupter. The choice 
y between an electrolytic interrupter and a self-regulat- 
ing interrupter of Villard, and it is well-known how difficult it is 

to regulate either of these instruments. 
“Tt is true that a fe ars ago a transformer with closed 
setie circuit was made, and that this was used without an 
terrupter; but, though theoretically perfect, this apparatus 
rapidly deteriorated with use. 
M. Villard was the first to 
adopt this arrangement. The 
rapid breakdown of the end 
coils of the secondary was due 
to the refleeted Hertzian waves. 
“To guard against these acci. 
dents we wi 


e obliged, even 
when working with High-fre- 
quency Currents, to employ 
comparatively low tensions of 
15,000 to 20,000 volts. The 
results obtained were not satis- 
factory, and even then the 
transformers broke down. 
With X-Rays, where a higher 
tension was required, the appa- 
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ratus soon became useless, 
formers were soon abandoned, 
ordinary coils continued to be used. 4 
are subject to the same dangers but o 
account of their smaller output, they d 
teriorate more slowly. Thus one of 
greatest imperfections has added to 
longevity. 
regularities of the interrupter, of 
Fic. 47.—Liquid Resist- whatever form, render impossible even an 
ances: (From Belot) proximate estimate of the output of the 


decli sacos has already been presented fo 
the Académie des Sciences by d'Arsonval. This absolutely 
prevents the breakdown of the instrument by arresting the 
reflected Hertzian waves. It is composed of various condensers 
and resistances, 

“Their arrangement and magnitude are determined by con- 
siderations of the insulation of the c s of the primary, and the 
nature of the High-frequeney Waves Which are required. 

"These improvements have been So successful that the instal- 
lation ean be employed for all forms of practical work—the 
condensing couch, the effluve, Tesonance, bipolar radiations or 
X-Ray: d 

“The apparatus con ts of an ordinary transformer, with 
closed magnetic circuit, receiving an alternating current of 110 
volts, which it converts into one of 60,000 vol 

The protective arrangement is threefold. Firstly, there isa 
Series of condensers arranged between the poles of the Secondary 
(Con., Fig. 46). Secondly, liquid resistances are introduced into 
the circuit, on either side of the transformer (Re st., Fig. 47). 

inally, other condensers are introduced, betw "en the liquid 
tube (C., Fig. 18). These latter are the 
‘y Condensers. 
r advantage of insulating the operator, 
nger from his accidentally touching one 
At the same time they are a convenient method 
of limiting the current which passes through the tube, 


cat novelty in Gaiffe’s apparatus is a pro- 2 


nsion current. 

parts are so arranged that the apparatus 
for high frequency or X-Rays by simply remy Me ual 
valves and interposing a spark-gap in their ri E 


Fic. 48.—Arrangement of Valves, Tube and Meter. 
(From Belot.) 

pparatus is free from danger and easily adjusted. The 

y be regulated by merely moving the handle of the 

It will give much greater power than any which can 

be required at the present time. When the apparatus 
ution has been perfected, and more power is required 
be necessary to increase the capacity of the con- 
which act as taps to regulate the output. The ap- 

s is, moreover, always ready for use; there is no trembler 
t out of order, no mercury or petroleum to require constan 


H HIGH-FREQ! : 
si istur! e patient and wear 

x: 1, and no noise to disturb the patie 

renewal, anc 


f the operator. MES. “a 4 
roe puc. how it is adjusted for producing X 
“ Let us nc 


i » direction only. 
Ñ rrent should pass in one pé e 
Bet ns we by this transformer ie a pala . 
surrent produced by this We 
curren sation, one series of wa ee fone 
2 am tube. For this purpose two Villar valves 
reaching the h 


“Transformer. (From Belot.) 


(P-P Fig. 54) are inserted in parallel with the tube in the 
manner indicated by Vilard himself, 

«The discharge through the Roentgen Tube is perfectly regular, 
the fluorescent sereen being as steadily illuminated as when $ 
Static machine is in use. The means for complete adjustment 
is afforded by the r "v circuit. 

"There is theoretic, lh it to the power which ean be 

i * As soon as the con- 

ubes have been sufficiently improved, with a 

asing the intens Y of the rays, the length of ex- 

posure im radiography and the time of application in radio- 


D. 
the 2 
TE installation may be arranged to 35 


wliographs. Two Roentgen Tubes may be illumi 1 at the 
ame time by using one of the two series of waves for each tube 


E 


[: i] 
DIDI 


—General Diagram. (From Belot.) 


“An automatic shutter, whose movement synchronizes with 
the interruptions of the current, is required. Such a shutter has 
been invented by Villard. 

“This apparatus may be also used with a continuous current. 
A commutator converts the continuous into an alternating 
current, By this means we get rid of the interrupter and the 
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i instruments for 
i nts. ie utilization of in: e asur 
instroments. D uL Tt may be OBC A 


is thus g 


Fic. 51.—Top Shelf of Cabinet. (From Belot.) 


installation that, since it supplied by the alternating current, 
it will be influenced by any variation in the mains. The only — 


possible variations, however, are changes of potential and 
changes in the rate of alternation. 


Fic. 52.—Lower Shelf of Cabinet. (From Belot, ) 
‘ither 9f these ever varies by more than one per cent., and 
fleet is therefore negligible. This is quite otherwise if 


their ¢ 


y current converters are used. "These p 
geet on synchronism with the current, and are 
ble to brief variations in the main, 
This installation is equally adapted for high-frequency work. 


Semreowe rag W" 


Fic. 53—Springs and Contact Plate. (From Belot.) 


only necessary to remove the Villard valves and insert the 
p in order to adjust it for this purpose. 
we have already stated the whole of the apparatus— 
transformer, regulators, condensers and spark-gap—is arranged 
in a cabinet. Within the cabinet are the coils of the trans- 
former, as shown in Fig. 49. These should never be used 
Outside the case* 


L 
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ys i ral diagram of the instal 
d 50, we give a gene! 
E ae show the arrangement of the ios 
Fies with the connection of the transforme, 
cabinet, 


sso shows the springs, X-X”, and the contat 


work unless the door is shut. 
dangerous apparatus is thus out 
the way of the operator. 

“ The safety-fuses, measuring in- 
struments, and regulating appara- 
tus are attached to a marble slab 
on the top of the cabinet, as shown 
in Fig. 54. 

is new installation of Messrs, 
Gaijfe seems to meet all theoretical 
requirements. We have had. many 
opportunities of proving both its 
safety and its adaptability to prac- 
tical conditions,” 

In addition to those already 
described, a large variety of High- 
frequency Apparatus of the Qudin- 
E d'Arsonval type has been placed on 

ae rase Ei] the market by the European manu- 
ne Reg ating ‘Apparatus, facturers, Of these may be men- 
(From Belot.) “nstormer. tioned the outfit shown in Fig. 55, 

made by Maz Kohl of Chempita, 
E oil is conveniently located in the 
SEDET handsome e binet, the two upper compart- 
SE SEPA respectively, by the coil tesis 
fus proper; the par ANd by the High-frequeney Appara- 
qi, OOF, to which p aS ^ Small solenoid, separate M 
clip and fcis sae qui Connected by means of a spring 

his outfit is the most frequently em- 


in which the Ruhnkorg € 
lower Part of a 


MODERN AMERICAN HIGH-FREQUENCY APPARATUS 4 
by the author, so arranged as to be È ee 


ulated by means of a vertical rod ending in ` 
Miinet. ec FUA an, END SEU on top of the 
is mounted between the top of the cabinet ye 

table which supports the Mexican onyx pillars of E: Eus 
terminals. The arrangement of the apparatus is such that 
normally, the Rukmkorff Secondary "Terminals are co p 


Fi. $4.—The “Hercules Universal,” the Author's latest Apparatus for 
Obtaining both *Ruhmkori" and True “Tesla” Currents, from either 
Direct or Alternating Service. 


the High-frequency Cireuit; when it is necessary to employ the 
Ruhmkorff current directly (as in the excitation of X-Ray tubes, 
for example), the two insulated knobs at either side of the 
central panel are pulled out, like the “Stops” of an organ, 
exposing the binding posts of the secondary circuit and simul- 
taneously breaking the connection between the latter and the 
High-frequency Apparatus. The writer believes his apparatus 
to be unique in that a multiple-plate condenser and Short spark- 
gap are substituted for the Leyden Jars and long, high-resistance 


ii rrent the e 
Apparatus the alternating curren lectro 
When pe ‘dispensed with. (à BUB short-circuit 
ay 


interrupter 1 


à listinguish between the High-frequency currents and 
apu cce een apparatus with a closed: 
a true Tesla-Thoms 


2 


SIZ». 


G. 85.—The Author's Improved Electrolytic Interrupter. 
L—General Construction, TL. Detail, Anode. 
% Porcelain Tube; b, Thre aded Copper Wire; c, Metallic Mercury which 


keeps the point of j malgamated by flowing around the spiral 
groove of the serew-thread 


uit transformer. Even when operated on a direct current, 
vith the inten ipter in circuit, the High- equeney Currents 
from the “Hercules Universal” are practically identical with 
those of it ternating prototype except for exciting Crooke’s 
Tubes in phie work: and the Secondary Rulmkorff 
Current is available for the latter Purpose, and as it gives results 
decidedly superior even to those obtained with an alternating 
Current High-frequency Apparatus, it will be readily seen that 
this difference is of no practical importance. For al] therapeutic 


MODERN. T 
purposes, including X-Ray th 


rents from the above machine are of A en 
‘ed in the same manner as the equal value ap 


V Ajax” or “Hercules” Coil. j 

Ono very great advantage of the “Hercules Universal” is that 

it dispenses with the eumbrous and costly “Rotary Converter" 
be commended from the fact that it may bé operated, 
as d 
those who are desirous of comparing the action and therapeutic 
value of High-frequency Currents of the “Tesla-Phomson” 
type with those of Oudin, or d'Arsonval, the above outfit is 
especially useful, as it readily admits of the use of separate 
solenoids and resonators, which may be used alternately with 
the Tesla Coil by the employment of the two “organ stops,” 
above deseribed. 

This apparatus, which will be placed upon the market within 
the next few months is the product of several years research and 
experiment on the part of the author, who formerly believed 
it to be practically impossible to produce from a Ruhmkorff 
yutfit High-frequency Currents of the same general character 
is those obtained from a typical Tesla-Thomson Coil, excited 
from an alternating current transformer. 

The final solution of the problem was obtained through the 
use of a Tesla-Thomson coil of a peculiar and unique winding, 
in connection with an especial form of spark-gap, and a Ruhm- 
korff Coil giving secondary currents of high amperage. 


ANALYSIS AND COMPARISON OF HIGH-FR c) 


FROM DIFFERENT FORMS OF APPARATUS 


Ix order to obtain an intelligent idea of the physiological and 

therapeutic action of a given type of High-frequency Current, 
it is necessary to accurately analyze the method by which the 
current is generated, and to study it from a physical and mathe- 
matical standpoint. The “Graphie Method,” previously ex- 
plained, will be found of great assistance to a clear comprehen- 
sion of the difference between the currents generated by the 
various types of apparatus which have been described in the 
preceding chapters. 

The factors which determine the qualities of a High-frequency 
Current are as follows: 

(a) Capacity of the Condensers. 

(b) Potential or Voltage of the Charging Current. 

(c) Rate of Charge, or the number of Primary Discharges per 
second. 

(d) Induetanee of the Discharging Circuit, depending upon 
the size of wire, and the diameter and number of turns in the 
Solenoid, or Primary Tesla C 

(c) The length of the Spark-gap and the nature of its Terminals 
and the rapidity with which th Terminals conduct away the 
heat generated at each Primary discharge. i 

() The Diameter and number of Turns 


per inch and the 
total length of the Resonator. 


» or Secondary Tesla Coil, as com- 

pared with the number of Turns of the Solenoid or Tesla Primary. 
While the frequeney of a current is primarily a function of the 

capacity of the condenser, its physical characteristics are affected 

to a large degree by the rapidity with which the condenser 

Tegains its charge, and the Persistence of the 

tions. For example, the 


Ajax” machine, forms a true are, or electric flame 
from the snappy spark-like discharge of a 1 


Oudin 
se two 
<< tortuous and branch- 
z than the “Statie” high 
;, yet lacking the 
sth continuous outline 
re from a Tesla ap- 
tus. In the latter Fic. S6.—The High-frequeney Discharge. 
hine, the small ohmic A,*Tesla Are.” B,“ Hyperstatie Spark.” 
nce of the spark-gap, C. “Oudin” Discharge. 
i the large volume, or amperage of the charging current, com- 
to produce a practically continuous series of oscillations, as a 
cond primary discharge occurs before the secondary oscillations 
h succeed the first initial discharge have entirely died out. 
This continuous current is shown graphically by the curve “A” 


Fic. 87.—Graphie Tracings of High-frequency’ Currents. 


ament from Authors “Ajax Coi" B, “Hyperstatie” Current- 
Oudin Discharge- 


ate c, 


Fig. 87), which gives an approximate idea of the character of 
the discharge from a Tesla coil. It is, in fact, a true alternating 
current of High-frequency and High-potential, while the gate 
from a Resonator, or Statie High-frequency Apparatus # com- 


HIGH-FREQUENCY CURRENTS: 
ishi: ions, separated 
d of groups of diminishing os veneno EI ods 
din Fghich no current passes. The ae 
os x kes it impossible for the conc 5 "us h 
koa e pidity, and the intervals between the different 
de ol y 


lations are necessar 
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sets of ose 
i di by each oon of eee (Fig. 8 
represented by the curve “B” a adn stia ND 
37) represents the discharge of a 
See co As the current Balb (rai E A E 
a ene res the condensers would be recharged very 
wird. that the spark-gap possesses a 
very high initial resistance, and a slight interval is necessary to 


bet 


Fia. 88—Arrangement for the Production of Oudin-d'Arsonval. Currents. 


enable the condensers to acquire a sufficiently high potential to 
overcome this resistance. : 
By graphically representing the different stages involved in 
the production of a High- equency Current, we obtain a clear 
conception of the exact nature of the various steps of trans- 
formation. In Figs 88 and 89 are shown the arrangement of a 
typical d'Arsonval Apparatus and of a Tesla High-frequency 
Apparatus. In Fig. 90 i own graphic representations of the 
different currents produced in the two types of apparatus. In 
the d'Arsonval apparatus, we start with a continuous uni 


directional current of low voltage and high amperage, derived 
in the illustration from batt 


cells connected in series. It is, 
in other words, a “Galvanic Current,” and is graphically repre- 
Sented by the straight line «A» (p; 90). By means of the 
magnetic break shown in ig. 88, this current js cony 


pe same 
abscissa line. This 

, acting on the soft iron core, periodi - This eur- 

ater, and a high voltage low any mri cally maenetizes the 


| Iperage current is i i 
secondary coil. By reference to the curve pues. 
it will be seen that this secondary Faradic, or Ruhmkorjj Cae 


consists of periodie impulses above the line, separated by weaker 
uses below the line; the latter resulting from the completion 
i the primary circuit, which magnetizes the iron core, and the 


former, stronger impulses being induced by the sudden loss oj 

jnetism at each “break” of the circuit. A secondary Faradie. 

or Rulnkorff current is therefore an Induced, Interrupted, Un- 
, 
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Arrangement for the Production of Tesla-Thomson Currents, 


ymmetrical, Alternating current of relatively high voltage, and 
relatively low frequency and amperage. This current passes to 
the Leyden Jars : VUE 
the outer e 
induced current” through the patient. This current 
would be oscillatory, were it not for the high resistance of the 
patient’s body, which damps the oscillations, practically obliter- 
ating all but the primary or initial impulses. An interrupted 
pulsatory current of relatively low frequency is thus produced 
as shown in “D” (Fig. 90). 

If the outer coatings of the Leyden Jars be connected by a 
course wire coil or solenoid, a path of low resistance and large 
inductance is formed, through which the condenser discharges 
i "s of undamped oscillations. The d'Arsonval Current 

MTE igh frequency, moderately high 
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ANALYSIS OF HIGH-FREQUENCY. CURRENTS 
and relatively high amperage. It is represented by the 
“E” (Fig. 90). 

F” is a graphie tracing of the discharge 
mator exeited by the solenoid above mention 
t is similar in frequency to the d'Arsonval Current, but its 

is much higher, and its amperage much lower. 

sla Apparatus shown diagrammatically in Fig. 89, is 


of an Oudin 
ed. The cur- 


«d by a commercial alternating current of about 100 volts, 


It is graphically repre- 
ted by the curve “G” (Fig. 90). It may be described as an 


La frequency of 60 cycles per second. 


| TESLA SECONDARY 


; ERIS 
Fic. 90— Continued. RE 
ow-frequeney, Low-voltage, Altemating Current. | Hy fom eei. 
‘High-voltage “antemating Curent. T. Pu ign Voltage 
J, Secondary; ri jue 


HIGH-FREQU 


ent of large amperage, low voltage 
symmetrieal and the 
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alternating curri : 
irequeney. The alternations are 


is of sinusoidal type. 4 3 
The curve “H represents the current induced in the se 


coil of the step-up transformer. It resembles the preceding 
current except that its voltage is much higher and its amper 


proportionately lower. It is therefore an alternating ¢ı 


| low frequeney and moderately high vol 


of low ampera 


90 (continued) — 
i ton s tinued) —Tracings Showing Frequencies of Different App 
; "ide Coil Current, B, Ajax Coil Current. C, Hyperstatie 


This 3 
Y, his current s into the condenser 
hrough the prima: ies with the spark-gap “G 
A current of the d'Arsonval type is thu ith te saa d g 
S ice 

bs a Ruhmkorjr High Treacy Coil, 
s lations are practical inu t 
somew 
a p us 5 shown graphically in eurve “I,” and ms 
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The eurrent from the secondary, or High-tension 
of the same frequency as the current in the 
voltage is much higher and its amperage lower, 

by the curve “J” (Fig. 90). 
above diagrams it has been necessary to employ differ- 
s indicated, in order to show the curves within the 
limits of the available space. Th some curves, as in that of the 
static-Induced, different scales are employed for the oscillations, 
d for the spaces between the sets of oscillations. For example, 
the scale employed in the ease of the low-frequency alternating 
nt shown in the curve “G,” 


Tesla Coil is 
primary, but its 
Tt is represented 


3,” were used in connection with 
I sla Current in the curve “J,” the abscissa line in the 
iter would have to be nearly one hundred fect long. 
rhe difference in the frequency of the High-potential Currents, 
tained from different types of High-frequency Apparatus is 
ated by the curves shown in Fig. 90, page 130. 


represents the discharge from a Kinraide Coil which is of 

hie lowest frequency of any oscillatory apparatus on the market. 
“B” represents the current from one of the writer’s “Ajax” 
Hercules” machines, the frequency of which is very much 
than the preceding. 4 
represents the current from the Piffard hyperstatie 
“ansformer which has perhaps the highest frequency of any 

therapeutie Tesla apparatus. 


CHAPTER XI 


-NOMENA AND PHYSICAL PROPERTIES OF HIGH-FREQUENG 
THE PHENOM 4 ue 


Maxx. of the apparently paradoxical effects produced by High- 
frequency Currents may be easily understood if we bear in mind 
the fundamental difference between the rapidly oscillating, and 
the ordinary continuous or Low-frequency Currents, In the 
latter, streams of electrons move through the conducting medium 
as water flows through a pipe; and, naturally, friction is de- 
veloped between the stationary and the moving particles. If 
the stream of electrons is of great volume and of sufficiently 
high voltage, it will produce intense heat in a metallic conductor, 
and in case of a poor conductor, like the tissues of the human 
body, it will actually disintegrate the more delicate structures 
such as the nerve cells and fibers. Alternating currents of low 
frequency may be regarded as direct currents which are periodi- 
cally reversed; during each alternation the individual electrons 
would travel hundreds of feet, or even miles before the cessa- 
tion of the impulse. In a High-frequency Current, however, 
especially when produced from condensers of small capacity, the 
duration of each oscillation is so extremely small that the indi- 
vidual electrons travel but a short distance before their direction 
rsed. So sudden and intense is their motion, however, 
that their momentum is communicated to other electrons in the 
atoms at the end of their path, and these in turn are shot out for 
UU Siaa, transmitting their motions to still other elec- 
Cun s gi me through the entire circuit. A High-frequency 
EE B : form of radiant or vibratory energy, the 
ien MEME s dde transmitted through the length of the 
forth in ares of nap suit Clectrons simply swing back d 
59. small amplitude like minute pendula. This - 


*Xplanati a E d 
Manation has been given in a previous chapter in order to 
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show how the 

through glass, rubber and other non-conduetors. It 

plains the immunity of the human body to currents of 
volume and high frequency, while instant death would result 
from a current of the same voltage and amperage but of Low 
instead of High frequeney. 

Another reason why High-frequency Currents are less harmful 
is because of the limited sensibility of the nerves, which respond 
only to impulses of comparatively low frequency. This will be 
further discussed in the chapter on “Physiology.” 

The induetive resistance of a conductor increases with the 
frequency of a current. For this reason coils or loops of wire 
having little or no resistance for direct or Low-frequency Cur- 
rents would oppose the passage of currents of great frequency 
Imost to the same extent as a mass of non-conducting material, 

x effects of inductance are therefore the most characteristic 
md interesting of the physical properties of High-frequency 
Currents. 

The phenomena of High-frequency Currents are usually con- 
idered under the following headings: 

(A) Phenomena due to Induction. 

B) Electro-Statie Phenomena. 

(C) Electro-Dynamie Phenomena. 

(D) Phenomena of Resonance. 


(A) 
Phenomena oj Induction 


As has been stated, the inductive action of a current increases 
with its frequeney. For example, a current of one ampere and 
t frequency of five hundred thousand produces the same induc- 
tive effect in a single turn of wire, that a current of one hundred 
amperes and a frequency of fifty would produce in one hundred 
‘urns of the same wire. (Denoyes.) E 

The inductive action of High-frequency Currents is best 
“tudied by the use of a current of the d'Arsonval type, but the 
“tcondary current from a Tesla Coil will produce practically the 
“ame results. If an ordinary incandescent lamp bulb be con- 


miGH-FREQUENCY CURRENTS à 

arch of heavy copper wire, conn 
Sofan aren a solenoid, ie E 
Ithough the ohmic resistance 9 
the copper arch is less than 
one one-thousandth of an ohm, 
(& 91.) If the lamp be 
connected to two adjacent 
turns of a d'Arsonval solenoid, 
it will be illuminated in a sim- 
ilar manner. 

If a lamp be connected to 
two metal electrodes and held 
between two persons, each of 
whom is connected to a ter- ^ 
minal of the solenoid, the 

Lamp (L), Lighted by the lamp will be brought to in- 

Backed Üp” by the Impe- candescence by the current 

Copper Arch (4), e 3 É 

ched to the d'Arsonval Sole- passing through their bodies, 

S) The experiment also illus- 
trates the dynamic properties of a High-frequency Current, 
and the ease with which they travel through conductors of high 
resistance. If a large insulated copper wire be wound into the 
form of a ring or hoop three feet in diameter, and containing 


ted to the two sid 


nee! 1 
of 


to the termi 


brought. to full ineandescence, à 


IS 


Fio. 92 Ineang, 

formed hy three cent Lamps lit by Currents I in Closed, Cirenits 
med by three persons (P, P,P) standing sane c LORS Se 
from five to te : j) 
pir Ss to ten turns, and this hoop be connected to a Highs 
strong oo o PParatus in place of the regular solenoid Bolla 
E magnetic field of force is produced in its vicinity. 1f the 


. operator inside 
wires of the incandescent ab 
become illuminated by the Ribbon 
the closed cireuit, formed by the arms aad ; 
1f a large wire be conducted several times around the sides of a 
the experiment may be 


"tween them (see Fig. 92), 
ivsired, Geissler Tubes may be substituted for the lamps in 
shove experiment, 


(B) 
Electro-Static Phenomena 


If the terminal of a Tesla Apparatus or an Oudin Resonator 
« connected to the body of a patient, by means of an insulating 
»dueting cord and a metal hand electrode, a powerful rapidly 
tcrnating eleetro-statie field will be formed extending to a 


i E] à " or “ Vibratory 
ler Tube Illuminated on the “Electrical Aura" or tory 
irrounding a Patient, (P), Connected to a Terminal of a Tesla 


distance of from two to ten feet, according to the strength and 
.) A Geissler Tube held in the 
hand of the operator will become brilliantly illuminated when 
brought within the auraof electrical vibration, and streams of pur- 
ple light may be seen radiating from the fingersof the patient when. 
his free hand is extended toward any conducting body. It is 


frequeney-of the current. (Fig. 


HIGH-FREQUENCY CURRENTS: é 


; VARR that the patient should be insulated by means 
clase legged platform as in the case with electricity from ast 
machine, inasmuch as the patient's body is giving out e 
vibrations rather than streams of electrified Particles. Ifa 
ar be placed over the patient's arm, or if a plate of 


à ; 
» be laid upon his extended palm, sparks may f 


dow gl 


drawn by presenting a metal object to the outer surface of th 
ler Tubes may be excited from the transmitted 
tory energy. If a metal plate of tin or zinc, eut into the 
form of a six-pointed star, be suspended from a cord and con- - 


A. 


94.— Beautiful Effluve from the Points of a Skeleton Star Cut from. 

Tin or Bent from Wire and Enclosed in a Larger Circle of Brass Wire, 

the Star and Cirele Being Attached Respectively to the Poles A and B 

of a Tesla Coil. 
nected to'a terminal of a Tesla Coil, it will become brilliantly 
illuminated, sending out long purple streams from its points and 
edges. (Fig. 94.) The experiment may be made still more 
brilliant by placing the star in the center of an insulated wire 
ring several feet in diameter, connected with the opposite ter- 
minal of the Tesla Coil. 

If two tinsel cords be stretched across the room, several feet 
apart, and each cord be connected to a terminal of a Tesla Coil, 
they will become surrounded with an aura of purple light of - 
equal intensity throughout their entire length. A variation of - 
the above experiment is to form a length of tinsel cord or fine 


insulated magnet wire into the tt ea 
by pressing the wire upon the adhesive surface of a p 


coated with shellac varnish. By coating the back of the " G 


.—Illuminated Sign, Formed by the Effluve Given off from the Fi 

re (d) Arranged to Form the Word (b), Adhering to he hari 
Surface of the Glass Plate (a). A Sheet of Tin-foil Covers the Back 
of the Glass and is Connected to a Tesla Terminal by Means of the 
Copper Strip (c), the Opposite Terminal Being Connected to the "Wire 


Word,” (b) 
with a sheet of tin-foil and connecting the latter with one terminal 
f the Tesla Coil, the wire or tinsel cord being attached to the 
other terminal, the word or name will appear in characters of 
purple light which will be plainly visible in all parts of a large 
lecture hall. This experiment was first performed by Tesla in his 
lecture before the Royal Society of Engineers in 1891. (Fig. 95.) 


Fic. 96.—Terminals of the Author's Apparatus Arranged to Show the ^ Are 
Discharge. 
The discharge of a High-frequency Coil of the Tesla type 3 
conveniently studied by the writer’s triple terminals with w i 
^ll of his machines are provided. (See Fig. 96.) The outside 


HIGH-FREQU = a 
sis x e connected respect 
A" and “B;" are connected HO E 
he Tesla coil. Tbe center po ee = 
two poles of the 7 ynsulated from the rest of the ma bine; a 
bellu sched to its right-hand side which 
ar ball on the end of a brass rod wi 
cue i ” A brass disk on the other side of th 
slides in the terminal “ B- on the end of s rod sliding 
Dumm 


terminals, 


terminal 
Coil will b« 

Se EP che siding rod “B,” the discharge will occur in thel 
withdrawing $ 


240. 360. 600. 
Primary Condenser Discharges. 
per Second. 


Are" Between Terminals of “A 


ed in a Tilti 


k-zap. (Each or the Parallel Lines 

aer Discharge) Piet Series of Oscillations, or one Complete Cong 
form of a characteristic High- rc,” or curved pencil 
of electric flame. That it is actually a flame may be seen from 
the fact that it gives out considerable heat, sufficient to melt 
b ndle held several inches above it, and capable of igniting 
* esl S QR Wood held in its path. Tt also causes combustion 
hemes 2 and the usually inert nitrogen of the aif 
continuous, tha not nitrogen being formed. While apparenti 

Shara, in reality consists of a rapid s i 


This can be demonsi : 
^ tilting mirror, or icut eee 


Separate discharges, 
are in 
dive: 


sparated by dark spaces as shoved Fig. 
s between the are in a single 


V similar phenomenon of a more spectacular character is ob- 
; revolving ci 

md by revolving a. long slender Geissler Tube exten d 

lially from a metal shaft connected to one terminal of th 

he 


)s.—Appearance of Rapidly Revolving Narrow Geissler Tube Con- 
nected to Terminal of * Ajax Coil.” 


1, Wide Gap; Weak Current. B, Strong Current; Short Gap. 


la Coil. A beautiful wheel of light is thus formed as indicated 

Fig. 98. 

By separating the small balls as far as possible and opening the 
spark-gap, the discharge will oceur in the form of a branching 
7izag line of light. The writer has called this the “Pseudo- 
Static Spark,” inasmueh as it closely resembles the discharge of 
\ Holtz Machine except that the bright white portion next to the 
positive pole in the statie spark, occurs in the center of its High- 
frequency counterpart. (Fig. 99.) This experiment is especially 
brilliant if performed with the writer's “Hercules” whieh has à 

gap. The difference between the “Are” and the 
Jue to the fact that the secondary os l- 
almost entirely damped 
ter phenomenon. A 
be performed 


Pseudo-Statie Sparl 
‘ations of each condenser discharge are 
^r suppressed in the production of the lat 
number of other interesting experiments may 
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ith the are discharge. The intense ER it produces h 
with the is Z ER 

on mentioned. One way len 
AA Bepi a fine iron wire to the sliding rod so that 1 
for about an inch toward the "Dummy; adjust the | 
si ES air gap of about one-half inch long is formed 


already 
property 
projects 
rod so that 


between the end of the wire and the ball on the Mesa post. 
Now start the machine and almost instantly t e wire E 
Boece incandescent and actually a ae or e 
tions until the projecting portion is consumed o; a 


small iron ball. , ; T» 
‘This experiment may be shown in a still more striking manner 


if the wire be held in a pair of pliers in the right hand of the 
operator, and the are formed between the end of the wire and a 
key or other metal object held in the hand of a second person. 


—" Pseudo-Statie Spark” from the Author's Hercules Machine. 


The machine is started with the disks and balls widely separated 
and the current is drawn into the body of the operator by 
bringing a metal rod held in the left hand in contact with either 
terminal of the Tesla Coil. The are at the end of the wire should 
be very short, otherwise the experiment will not succeed. The 
spark-gap should be as short as possible in order to obtain & 
continuous s of oscillations. 

If a sheet of stiff writing paper be waved rapidly to and fro in 
the are formed by separating the small balls from one to two 
inches, and then removed and examined with a magnifying glass, 
the sheet will be seen studded with innumerable minute pune- 


tures much finer than those produced by the point of the most 
delicate needle. 


Start the machine with the small balls in co, the 
disks separated by an air-gap of from three. t 


(Meviinder of purple light with bulging sides. With a mut 
spark-gap the effluve will be seen to consist of innumerable 
hair-like threads of purple light; with a long spark-gap the 


aifluve is less dense, and brilliant purple snake-like strea 
vadiate from the edges of the disks. mers will 


This effluve consists of alternating streams of electrical par- 
tiles moving with enormous velocity and momentum. The 
intense sensory impression experienced when the effluve is em- 
loved therapeutically results from the impact of the rapidly 


oving particles upon the surface of the body. So intense is 


his molecular bombardment that actual blis ig is produced 
il the treatment is continued more than ten minutes. 
By isolating or separating the two streams of the effluve so as 
to obtain the effect of the particles moving in one direction only, 
fair idea may be obtained of the amount of mechanical energy 
vhich is liberated in this discharge. The writer discovered by 
weident that a smooth piece of perfectly flat cardboard placed in 


close contact with the surface of the disk “D” blocks most of 
the electrical particles which would be ordinarily shot out from 
the surface of the latter, while those emanating from “E” 
plunge across the air-gap and expend their force upon the ` 
surface of the card. As a result the latter will be held as if glued 
to the disk “D,” and considerable power will be necessary to 
remove it until the machine is stopped when it will fall off by its 
own weight. The experiment should be performed with the 
small balis “F” and “G” in contact, and the disks separated by 
ap of from two to five inches. 

A peculiar characteristic of High-frequency Currents is their 
tendency to discharge into the air, as if each pole were an inde- 
pendent source of energy. The higher the frequency the more 
marked is this independenee, and coils have been constructed in 
Which the discharge showed no tendency to jump from one 
terminal to the other even though the latter were in close proxim- 
ity. A Tesla coil may therefore be regarded as two resonators, 


discharging or oscillating in unison but with opposite polarity. 
(Fig. 100.) 


The monopolar euve is best studied with an Oudin Resonator 


pyarrNCOY CORRENTI 


s one terminal — 


rminal post and all 
loth so that the disel 


ncn 


which 
Coi 


r Discharge from T Tesla Coil, 


sembling a miniature vole 
needle may be regarded a 
reases the motion of the electrons and 
he terminal and causes them to transmit or i 
T waves, some of which we sense as heat and 


C) 
Electro-Dynamie Pi nomena 


igh-frequeney Current shall flow throt 


ductor, it is not necessary that a circuit should be fo 


n the case of the currents 
Anything that will a 


of th continuous and lowefreq 


as an electrical condenser, 
ll pacity” of ther insulated or grout 
ill cause a Hig 

a High-frequeney Current in a wire connceting it 


r or Tesla terminal, This may be demonstrated € 
»wntally in a number of Ways, 


Eon d a sheet of tin or zine, several feet square, 

ai ae air by means of a non. conducting cord, 
"dg "inal of a Tesla Coil by an insulated a 

Tequeney: Current will flow through the 


words, any “Cy 


This effect may be understood by 
(he coil as the termination of a pipe 
„servoir full of water; the insulated capacity 
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which will be of even greater strength than tj current whi 
ows in a wire directly connecting the two ating of pe 
imagining each terminal. of 
connected with an elevated 


7 may be 
; bag of thick cloth, the mouth of which js Sed E ied 


jw open end of the pipe connected with the reservoir. The 
re c »nnecting the plate to the terminal may be compared to 
extension pipe just mentioned which joins the “Terminal 
ect” to the bag. On turning on the faucet, the water will 
forced through the pipe into the bag, and when the latter is 
Ictely filled the water will begin to ooze through its pores, 

s outer surface, and thereby establishing a con- 

wous flow of water through the connecting pipe. This is 
ctly what occurs in the electrical experiment but the current 
ream consists of vibratory electrical energy instead of 
The larger the bag the greater the oozing surface, 
sequently a greater volume of water would flow through the 
If a piece of thick cloth be stretched tightly over the 

n end of the pipe the oozing surface will be so small that 
ctically no current will be established in the pipe. This is 
logous to the condition of the insulated wire in the above 
nent, when the plate to which it is connected is reduced 
extremely small size. If we imagine the distended bag 
surrounded by super-heated dry air, the analogy will 


me still more perfect inasmuch as the water which ooze 
ough the cloth is instantly converted into steam, which 
liates in a cloud from all parts of the bag. This radiating 
bula is very similar to the vibratory aura or the rapidly 
e iven off by the insulated plate 
terminal of a Tesla 


ting clectro-statie field 

by the body of a patient connected to à 
ig. 101.) ; 

That an electrical current of high voltage and considerable 
perage actually flows through the wire connecting the plate 
n trated in a number of ways. If 
d the two ends united 
register a current 
If an ordinary 


9 the terminal may be demonst 
the wire be eut at its middle point, and th 
gh a hot wire mil-ammeter the latter will 

ieth to one-half an ampere- 


14 «ceni 
ver incandesce 

sixteen-candle power in e incandescent. re 

sixteen its filament will become ineas E. 

the meter, arly connected will become hot. 

platinum win AIL of the above experiments demons 


; even be melted. : > 
may even ;perage of the current. In order to demonstrate. 
h amperag 


current in the wire, different means qm 


great voltage of the 


" ved from those u: x P z 
be employe eA the present time no satisfactory instrumey 


surement of the voltage of High-frequency 
ised, but while we cannot measure it accurately 
it is easy to demonstrate that 
the current in the wire is of exe? 
tremely high potential. For ex- 
ample, a series of Geissler Tubes 
joined by short wires will be 
brilliantly illuminated when used 
a bridge between the severed 
of the wire. An X-Ray 
tube may be excited in a similar 
manner, and if the two ends of 
the wire be brought within a 
few inches of each other the gap 
will be bridged by the current 
Fic, 101.—Water from Reservoir I the form of a flaming are, 
(a), Oozi rough Flannel Bag Another way of demonstrating 
(b), Tied Around Mouth of Pipe š E 5 
illustrating the Flow of a High: the voltage of a current is to 
Wio da aaia Maa Bind form a chain of a dozen per 
sons, linked together by an equal 
number of Geissler Tubes, If the operator grasp the free end 
of the tube held by the last man in the chain, and then connect 
him: y means of a metal rod held 
y tube in the entire chain will become 
illuminated. A High-potential Current from a static machine on 
the other hand will pass at once through the operator's body into 
the ground so that even the first tube in the chain would be faintly 
if at all illuminated. Tesla has succeeded in operating an electrie 
motor by a High-frequency Current of the above description flow- 
ing through a single wire as in the c periment just described, 


the ease with which it apparently | 
ass, hard rubber, or other no ae s 
"het of plate glass of moderate thi we UR a 


i 


ax 


Fio, 102.—The Author's Apparatus for Demonstrating the Electro-dynamie 
Phenomena of High-frequency Currents. 
| —By means of the Switeh (s), the Current brought from the Tesla Terminal 
through the cord (a), may be sent to the Metal Plate (P), which is su 
Rom upon the glass pillar (G), b; y of either the Lamp (1)—the 
ui Millismeter (2)—or the Spark gap (3). 
Device for showing the above Phenomena, in which the Operator takes 
the place of the Metal Plate, and in which the Current drawn from the 
d Tenia by the ball (T), passes through the Lamp into Body of 
a ay of Metal Hand-Electrode (E). 


s, and the base of an incandescent 
en the thumb and finger, 
of the glass, a spark will 

lamp and 
body will cause 
(Fig. 102.) 


one of the Tesla Coil Terminal 
lamp with the metal shell held betwet 
be brought close to the outer surface 
jump from it to the brass facet on the bottom of the 
ing through the filament into the operator's 
lamp to glow, although not with its full efficiency- 


INGH-FREQUENCY CURRENTS 


si slass in the gap form 
insert a plate of glas 
sth the disks closed, insert a p a 
we Sac al balls about one-half "e O : 
separati the current will pass through the glass fo 
Ein parks on cach side of the p 


» of radiating 
»cautiful rosette of radiating sparks on caca i 
Pea i ity of the transmitted vibration will cause the 
The intensity 


n dually heated, thus increasing its conducti 

> become ally g i e 

ai adually contracting th through which the disch: 

aim Ultimate r ent will pass through a p 

deep. plate in a direct line between the balls and in sevei 

vi Ne the discharge will have actually melted the center of the) 
inutes arg i e 

Pise forming minute channel or aperture with smooth sides 

s quite different from the puncture produced in a plate of 


glass by a powerful Leyden Jar discharge. Care should be taken 
in performing the above experiment as the unequal heating of. 
s plate sometimes c s it to crack with almost exe 
plosive violence. For this reason a piece of annealed window 
glass is perhaps better suited than the thick plate. 
By laying a sensitive photographie plate face upward on 


allie or conducting surface and placing one or more metal 
objects such as a key S, ete., upon the sensitive film, a7 
beautiful electric autograph of the articles may be obtained by 
conducting a High-frequency Current to them through a fine 
copper wir he eurrent should be allowed to flow for the 
merest fraction of a second; a quick throw of the switch in and 
out of contact will be sufficient to produce a beautiful picture | 
on developing the plate. In Fig. 103 is shown a High-frequency 
autograph of a pair of ordinary artery forceps which was 
Prepared in the writer's laboratory several years ago. 


(D) 


Resonance Effects 
The 
High 
fr y been discussed in @ 
illations in a High-fre= 
of radiant energy in the ether 
bration. If these ether waves 


Same frequency of yit 
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having the same rate of v 
rate, High-frequency Currents y 


impinge upon a coil of w 


some even multiple of th 
- coil even though it be placed 


be gen 
considerable distance from the or igihal discharge. 
est systems of wireless telegraphy are based upon the abo 


lat 
principle. 
ad illustrates the manner in which the voltage of a current n 


be ine 


The resonator of Oudin has been already desci 


sed by the action of electrical resonance. 


CHAPTER XH 


THE MEASUREMENT OF HIGH-FREQUENCY CURRENTS 


» majority of physicians who employ High-frequency Cur- 
its therapeutically, regard the Hot-wire Milliampere Meter as 

, accurate instrument for the measurement of ** Dosage." (Fig. 
04.) While this is true in the case of the galvanic current, it does 

xt hold good for currents of high frequency and many falla- 

ous deductions have been made by those who assume that the 
unmeter js an absolute standard of measurement for High- 
equeney Currents. It is of great value relatively in thera- 
utie work provided it is always employed in connection with 
he same apparatus or with currents of similar frequency. In 
to understand the inadequacy of the ammeter in the 
above connection, it is only necessary to remind the reader of the 
ict that any inerease in the frequency of a current causes a 
corresponding increase in the amperage of the current which it 
induces in a Secondary Tesla Coil or Resonator. (See Chapter 10, 
Section A.) 

No general rule for the determination of the “dosage” of 
High-frequency Currents can be formulated until we have 
experimentally determined the et physiological effect pro- 
duced by the different frequencies, from the lowest Sinusoidal 
Current to the highest of the High-frequency Currents which 
can be obtained from apparatus of the Tesla-Thomson type. 
Up to the present time the majority of the textbooks on electro- 
therapeutics have stated inferentially, if not didactically, that a 
given number of milliamperes would produce the same effect 
Whether administered in the form of a Tesla or Qudin-d'Arsonval 
Current and irrespective of the frequency of oscillation. ; 

The present writer, however, believes that the amperage 1S 
absolutely worthles a standard of dosage unless taken in 
connection with the Frequency, Voltage and manner of produc- 
tion of the High-frequency Currents in question. 
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T has stated ii 
to the physi 
treatment of 

t efficient, 

able, 


'equeney 


waste produc’ An extended ona bes 5 

will be found in an ensuing chapter, nen 
For convenience and economy an ordinary 
ay be employed as an indicator of the app 
a High-frequency Current, the intensit 


incandescent lamp 
roximate amperage 
of the illumination 


ig proportional to the volume of electricity. While a hot. 
vire mil-ammeter should be a part of every 


A complete High- 
equeney Equipment, the general practitioner, who desires to 
tain an electrical outfit at a moderate cost, will find the lamp 
Ib a fairly efficient substitute for the more expensive mote 

\ convenient method of using this dev 


Lamp Bulb H: . ed Conducting Cord 
ched to the Tes ninal by the Clip (b), and the Current Passes 
h the Lamp (d), and Thence to Patient via the Metal Handle (a). 


t holding a sixteen-candle power bulb mounted 
pon a nickel-plated tube which is electrically connected through 
socket with one terminal of the lamp. Heavily insulated 
cord passes through the nickel tube to the other 
inal of the lamp socket. The other end of the cord is to be 
eaneeted to one of the terminals of the Tesla Coil, the patient 
olding the metal tube in place of the hand electrode ordinarily 
ployed. The current from the machine passes through the 
"mp into the patient’s body by way of the metal tube and the 
‘uperage of the current is indicated by the degree of light 
“nitted by the filament. If the lamp is fully illuminated, it 
ndicates the p. of about five hundred milliamperes. If 
he filament is bright red, about two hundred milliamperes is 
indicated; while a dull cherry red, faintly perceptible except 
in a dark room, shows the passage of fifty milliamperes 


-FREQUENCY cu 
hhotometrie mil-a 9 
vri s constructed a pl 
coss ist is fairly accurate. A lamp of theo di 
‘ 1 to a small wooden base is covered 
light can escape except 


HIGH 


above principle 


description attached 


hood of sheet metal so chu "C DEN 

s aperture in one sid A LES rmed. 
s i ie sectors of tinted gelatin revolves in front of 
superimposed s 


> arranged as to gradually shut off the 


», and is 
aperture, anc ROUEN 
» built-up disk being divided into sections ol : 
in me sdually increase from a faint tint in the first section 
which gradually 


vin the last or eighth section. ‘This 
is, of course, accomplished 
by cutting away portions 
of the superimposed films 
until a graduated series of 
tions of different thick- — 
ss is produced. The 
lamp is placed in series 
with a hot-wire ammeter 
between a terminal of the 
coil and the body of the 
- patient. The gelatin disk 
aa cM eR 
L^ pp, ilb in Opaque Metal Hood (1). tion is reached which is sufe 
ed Gatta Für td n Co ficiently thin to Ehon f 
of the Aperture (4) outline of the circular aper- 
ture illuminated by the lamp within. The ammete then 
read and the number of milliamperes marked on the face of the 
anter in front of the aperture with opaque black ink. (Fig. 
106.) The current is then reduced until the meter show 
half the number of milliamperes in the first re ading. The gelatin 
disk is then turned until the aperture becomes 
visible, the sector marked to eor 
on until a complete 
It is ady 


to almost complete opacil 


X provided with a 

erture for the observer, similar to the opening 
fluoroscope. The gelatin disk, which is, of course, 
Pivoted to the lamp hood may Project through a slit in the dark 
box so as to permit of adjustment from without. The construc- 
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on of the above device is in reality a i s 
than would appear from the dese pi UTR ES fe 
films may be obtained at a small cost from any dealer i 
projection apparatus, The lamp bulb should be posi 
about once in four weeks, otherwise the readings will bee 
ncorreet. 

There is no practical method by which the 
ure the frequency of a current from a resonat, 
An idea of the relative frequenci 


Physician ean 
or or Tesla 
5 of two or more currents 
Connect the patient, 
terminal of a coil by means of 
tal hand electrode; darken the room and gradually ap- 
ich the patient, holding toward him a medium-sized Geissler 


may be derived in the following manner. 
ted in an ordinary chair, to the 


17.—Professor Flemming’s “Direct-reading Cymometer," (Marconi 
Wireless Telegraph Co.) 


« or vacuum electrode; note the distance from the patient 
h the tube first begins to glow. Repeat the experiment 
lı theother currents. The current having the highest frequency 
| cause the Geissler Tube to glow at a greater distance from 
patient than when the lower frequencic employed. Of 
the current strength should be the same in both cases. 
Quite recently Professor Flemming, the noted English authorit 
y, has perf ls 
Direct-reading Cymometer,” for the measurement of F 

‘\ueney, Inductance and Capacity. (Fig. 107.) It may also be em- 
ployed to measure the frequency and wave-length of the Hertzian 
mployed in wireless telegraphy. The Cymometer 

“onsists essentially of a tubular condenser, the capacity ! 
‘nay be varied by means of its telescopic construction and a coil 
^f bare copper wire, the inductance of which is always kept in 
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mar i by means of a 
relation to the condenser n 
which moves with the sliding tubes. : The current to 
is passed through a copper bar in inductive relation 
ra and the latter is adjusted until 


mometer circuit, iter ds ndi 
ne js obtained. This point is indicated by the 
illumination of a Geissler Tube containing the rare gas “Ni 


the tube being in a shunt circuit with the Cymometer coil. 


means of a scale and pointer the frequency may be directly 


and by means of certain mathematical formule various oth 
factors of the current may be indirectly calculated. 

Unfortunately the range of the instrument is extremely small 
so that a considerable number of Cymometers with different 
seales would be necessary for the investigation of the High- 
frequency Currents employed in therapeutics. 


CHAPTER Xm 


TECHNIC FOR THE THERAPEUTIC app, 
"LIK JN 
HIGH-FREQUENCY CURRENTS SOY OF 


re three distinct types of High-frequency Currents 


» each of which has 


i nective methods of 
ation. First, the d'Arsonval Current which may be 


ived either from the conventional Solenoid, excited by 
ins of a Ruhmkorff Coil or from the primary circuit of a Tesla 
nsformer. Second, the Resonator Dis large which is uni- 
and of high potential. Third, the Tesla-Thomson High- 
»eney Current which is of high potential, great smoothness 
(is applied by the use of bipolar methods. 
1) D'Arsonval Currents. 


loyed in therapeutics at the present-time, 
articular field of usefulness and disti: 


, 


The technie for the application of solenoid currents may be 

sidered under two headings: 

Ist. Direct Application, in which the current passes from the 

minals of the solenoid to two metal or sponge-covered elec- 
rodes in contact with the body of the patient. 

2d. Indirect Methods, in which the patient is connected to one 
end of the solenoid while the other terminal is connected to an 
insulated metal plate (auto-condensation), or the patient is 

unded with a large solenoid coil which induces High- 
frequency Currents in the tissues of the body. (Auto-condue- 
tion.) 

For the direct application of the d'Arsonval Current, two 
Sponge-covered electrodes are employed, wet with salt solution. 
They should be at least three inches in diameter and are to be 
‘nly applied to the skin on either side of the diseased yes 
They are to be kept in position during the entire treatment whic 
aS à rule, should not occupy more than fifteen minutes. (Fig. 
US) This is called the “Stabile” method, and is employed in 
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ated local diseases where it is desired 

i , and promote ti 
and elimination of waste. If more than 500 mre 

combustion and Wi iministered, there will be more or less 
d surface in contact with the electrodes 
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he treatment of deep 
M sie local cù ion, break up sta 
relieve local 


amperes are 
and irritation of the 


tment by Current from d'Arsonval Solenoid (Si 

dis AO ed to Patient (P), Through Sponge-covered Electrodes (E). 
Where it is desirable to use more powerful currents, as, for 
example, in the treatment of the congestive stage of lobar 
pneumonia, the so-called “‘Labile” method should be employed, 
In the latter method the patient is connected to one end of 


the solenoid by a metal hand electrode or by a “ Lamp Electrode” 


"ed in the last ch 
solenoid is connected to 


with salt solution which is s 
tk 


pter. The other terminal of the 
large sponge-covered electrode wet 
ie affected area for from a pu continuously moved e 

> niteen minutes, In pneumonia, 


two small sponge-covered. elecz 


when both lungs are affected, 


j aE z 2 
ies connected to the same termi TED 
of the large pad: terminal may be Pelo 

» the treatment of constitutional hy a 
nt should be applied by the m uu v m the d'Arsonval 
ito-conduetion. In the latter, the cite tror de EN 
rom the Leyden 


Warr wes. n 
Ree NITE a BARTLETT MTS 


Fic, 110.—-Piffard's Improved. Auto-Conduction Cage- Vertieal Form. 


Jars is connected directly to the terminals of a large solenoid in 


the form of a cage in which the nt stands, s 
i cage which is employed. 
109 and 110) are shown exam- 


, and collapsible auto-conduction 


s, or reclines 


according to the In the 


accompanying illust 
ples of the horizontal, vertic: 


HIGH-FREQUENCY CURRENTS: E 
Je (Fig. 111) shows several smaller Mu 
Vh the hand, arm or leg. According to the 
acude zrees with that of the best authorities, 


e which 


for Treatment of Arm, Leg, ete. 


ment by the method of auto-conduction has absolutely no 
advantage over auto-conder ation, and requires cumbrous and 
expensive apparatus for which the condenser couch may be 
isfactorily substituted. 
The principle involved in the treatment by auto-condensation 


Fis. 112—Condenser Couch. Williams.) 


has been explained 
hydraulie analogy. 


in a previous chapter, with the aid of an 
ae (See Fig. 27, Chap. 5.) A 
Patient is connected to one terminal of the solenoid usually 
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two metal hand electrodes which 
are mounted 


v 


„nns of the condenser couch. ‘The latte, cn ike rui 


The High-frequeney i 
€ patient and the plate e d 
ately insulated and some pues 
ı intensity by the mutual fadiction 
^ Dialectrie" formed by the ecu 
meter of the hot-wire type id 


the two capacities 
apart, are much 
Which takes place 


or a sixteen-candle power 


Fic. 113.—Piffard's “Cushion Spiral.” 


ould be placed in series with the patient and the 


solenoid. 
tional form of condenser couch is shown in Fig. 112. 
d inexpensive substitute for the couch is the 


condenser chair designed by Dr. H.G. Pifjard, 


113. 
l in principle with the couch, except that a fiat 
te of zine. The two 


of the conven- 


er wire replaces the p 
1 the figure are used instead € 
If the physician does not pases à 

the above chair may be 
in Fig 114. This is 
of a flat spiral solenoid, in 
Jars and an adjustable spark- 


operated by 


tus shown 


with two Leyden 


) HIGH-FREQUENCY CURRENTS 

16 ther with a coil or statie m: 
It may te bou are of value Sia 

: Jism, impaired circulation, 
nervous energy, and 
acid diathesis. Daily tn 
ments of ten minutes @ 
should be given, as longs 
tings are apt to eause 
tude. ? 

Several years ago am 
paratus of the Tesla 
was placed upon the mar 
ket, which contained a 
spiral of heavy wire fi 
which a mew variety 
High-frequency Current was 
supposed to be produc 
This modality has been qi 
extensively employed unt 
the name of **Thermo-Far-2 
A X adic.” As a matter of fact” 
it is nothing more or less than a d'Arsonval Current of high 
amperage and the methods devised for its application are 


identical with those described by d'Arsonval for the diedi 
application of solenoid currents. — 


atments by 


diminished metabol 


involving 


Fic. 114.—Piffard’s Condenser Chair. 


The Resonator Discharge 
rug d'Arsonval Current is adapted 
; constitutional conditions. The 


may, however, be used 
tly, in which case a complex effect is produced similar to 
obtained by the bipolar methods devised by the writer for 
pplication of the Tesla Currents. In the present chapter 
he direct methods will be discussed. They may be carried 
qually well with a current derived from the conventional 
Vesonator, or from a single terminal of a High-frequency 
itus of the Tesla-Thomson type. 
ocal effects of the resonator discharge result not only 
action of the High-frequency Current itself, which 
vs the cellular and chemical activity of the superficial 
wut from the bombardment of the surface of the body by 
apidly moving ions which constitute the spark or effluve 
charge, from the action of the ether waves generated by the 

“ating electrons, and from the germicidal action of the ozone 

ich is liberated by the electrical vibrations. The exact 
‘vrapeutie effect of each of these factors is discussed at some 

‘sth in the Chapter on “Physiology.” 

Various effe sd Ne émis resonator discharge hr 
He use of different types of electrodes, which modify or ee 
“ihe the character of the discharge by their peculiarities o 
a ; ^; material or construction. 

ne most generally employed and po: a 
‘the “Resonator Modalities” is the well-known effluve 
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ssibly the most AUR 
ts 


ics have been already cons e 
erapeutie action will be d 

ng chapter. cerne t 
P m therapeutic application. Recalling h 
are given off by metal points, or § 

ile rounded surfa produce sparks or ares, it will be 
rae he electrodes for the application for the effiuve must 
hat the electro: 


the techn 
that brush disc 


cter. 
point electrode, one consi 
»-shaped brush of fine wire, 


the former ch 

A single bra 
points in the same plane, a f 
bling the ordinary “fly killer,” and a 
an insulating gl 
plication of the effluve from a resonator. 


ments for the ap i 
articular electrode for the treatment of a give 


selection of the 


clinical experience, and his knowledge of electro-physies. Al 


number of types of effluve electrodes are shown in the acconte 


panying illustrations. (Fig. 115.) 

The administration of the effluve requires considerable skill 

inasmuch as a careless motion of the operator's 
hand, or a sudden and unexpected movement on the part of the 
patient may bring the electrode too near to the body, and a 
sharp spark or are will be produced which, while quite harmless | 
is often sufficient to inspire a nervous patient with an appre- 
hensive fear of the current which renders future treatment. 
extremely difficult and unpleasant. 

The effluve may be applied through the clothing or directly 
upon the surface. Except for the treatment of diseases of the 
skin, attended with superficial lesions, the application through 
the clothing will be found to answer all requirements. For 
deep-seated conditions a long spark-gap should be employed as 
it produces a coarse effluve of y 


an extremely penetrating char- 
acte For the surfaci E a 


m : treatment of diseases of the skin; 
: he nee mud be as short as possible, the resulting effluve 
eing extremely fine and dense, and attend d wil i 

y z th n 
of large quantities of ozone. EC 
WEM effluve electrodes Should be provided with insulating. 
andles of glass or hard rubber. Many of the electrodes on the 


ket are provided 
a portion of the discharge 
f the operator. The cord 1 


mar 
and 


Wire-brush Electrode; Bell Electrode; Car- 


Muve Electrodes; 
Single Braspoint 


int Electrode; Multiple-point Electrode; 


Electrode. 
commonly employed for this purpose in many of the electrical 
w dia ao the market, should not be used. The reason for 
teaa be stated in connection with the therapeutic 
anm 5 Tesla Currents where it is of even greater importance 
1 the ease of Resonator currents. 
started with the electrode at some 
n brought gradually 
s, and 


The machine should be 
distance E dw 
ace from the patient and it is thei 
“oser until a full effluve is seen between the metal point: 


the patient's body. 


HIGH-FREQUE: TS d open 

SS ing a metal ball-tipped MO spark dii 
By Mhe resonator, itis possible to obi less a long spar 

ap Of hose from a static machine. iischarge wil KA 
a i ques circuit, m are rd oie 

sed in the PCS cause 
from me eee ee sometimes used, however, | 
te boy ea in the treatment of small tumors, carbun 
cautery PROS s. The treatment is carried out as foll ows: 
and PEES the electrode, connected to the c ermin 
Fi n the surface to be cauterized; make the ^ 
m eid as possible and turn on the current. Then car 
gap as short a 


equeney Cautery," Small Metal Ball Electrode in 
tac wth Patin and Cooney En, D let 
i tient 
break contact between the tip of the electrode and the bee 
and carry the short are which forms in the air gap, in a cra 
direction around the edge of the growth until the ea We 
verted into a white Care should be taken to preve 


ggested and employed by the present hec 
a current from an apparatus of the Tesla type. 
method was 


1898, using 


also independently brought out by Oudin some thre 
years ago. A further rel 


ference will be made to the 
frequency Cautery e 


in connection with the therapeutie 
of the Tesla Currents. (Fig. 116.) 


[he use of vacuum ele 
ection with the resonator 
tro therapeutics, and many 
, of the system of technic de 


or. 
. a matter of fact, however, the prineiple i Ads * 
class electrodes both with and without piae) cae 
ind developed by the present writer in 1896, es 
im electrodes were not employed or debel by the 
„ean authorities until the year 1900. The subject is so 
ortant from à therapeutie standpoint and involves so much 
;iled description, that the writer has deemed it wise to devote 
entire chapter to its discussion. 
In using the Oudin Resonator it is necessary to adjust the 
ratus so as to produce à condition of electrical resonance 


tween the different parts of the system. Thisis accomplished 
by inereasing or decreasing the number of turns of the d'Arsonval 
Solenoid: in other words, by varying the inductance. This is 
done by means of a movable contact which slides over the surface 
of the solenoid coil. Different methods of “tuning” have been 
described in the preceding chapter. 


CHAPTER XV 


THERAPEUTIC TECHNIC (continued) 


Methods jor the Application of Tesla Currents 


Tur radical difference between the technic and therapa 
action of the resonator discharge and the currents from a Tes 
Thomson Coil is due primarily to the fact that the latter a 
bipolar, whereas the former is monopolar. The following system 
of technic for the therapeutic application of the Tesla Currents 
was developed by the present writer several years before the 
High-potential, High-frequency Currents of Oudin were brought 
to the notice of the profession. The writer’s methods are usually 
referred to as the American system of High-frequeney Thera- 
peuties in contradistinction to the European technic of d'Arsonval 
and Oudin. : 
The important advantages of the Tesla Currents-as used by the 
writer, over those of Oudin and d'A rsonval, are due to their two- 
fold effects. They increase the general vitality, promote nutri- 
tion, and stimulate circulation, while simultaneously producing: 
all of the local effects of the resonator discharge, but in a more — 
efficient manner. In addition to these purely High-frequency 
effects, the Tesla Currents, when applied in accordance with 
certain methods devised by the writer, may be used in the treat- — 
ment of conditions which require interrupted or alternating 
currents of low frequency, for their removal or eure. FOr 
ample, in the treatment of muscular rheumatism, stiff joints, 
chronic Constipation, and so forth, it would be necessary to 
Supplement treatment by solenoid or resonator currents, with: 
Some form of electrical energy capable of producing periodic 
Contractions of the muscles. Ordinarily, a slow faradie, or & 
aera Current would be employed, or perhaps the static 
ent might be used. The writer has devised two distingi 


methods for the applieation of the Tesla Currents, which produce 
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pata fe 167 
jeepscated, intermittent, muscular contractions Wg 
“ucristc effects of the High-frequency Oseillato Char. 
tancously produced. A new principle is Hiroe te simul- 
hods of treatment, which may ultimate J 
meth ly lead to importai 
discoveries when we are more familiar with the specific eff ds 
f electrical impulses of particular rates of epe rs 
riter has already demonstrated, at least to his own eatiefaets. 
1 E satisfaction. 
hat there is a greater therapeutic effect produced by a High- 
Low-frequeney Vibration when combined in a single current, 
when separately or successively applied, 
composite effect obtained by superimposing a wave of 
irequeney upon an oscillatory current of great frequency 
een called by the writer the Multi-frequency Current. In 
arly experiments in 1897, he discovered that the interposi- 
of air-gaps or diaphragms of insulating substance in a High- 
wency Circuit, formed by connecting the patient to the two 
ls of a Tesla Coil, disturbed the continuity of the oscilla- 
stream, producing periodic “breaks,” or fluctuations in the 
litude of the alternating impulses, and that these interrup- 
ions produced the same physiological effects that would result 
rom the application of a faradic or interrupted galvanic current 
of the same periodicity. It was this discovery which led the 
riter to experiment with sheets of glass, and later with hollow 
s electrodes containing either a conducting substance or a 
Low Vacuum” in studying the therapeutic effects of the Tesla 
Current. ri e past few years, a number of inte 
devices for impressing simple or complex waves of lower fre- 
‘tency upon the rapidly oscillating Tesla Current have been 
construeted in the writer’s laboratory, but inasmuch as there is 
no satisfactory method of analyzing or graphically recording the 
modalities thus produced, and as insufficient clinical debes 
been obtained up to the present time to permit of their 
differentiation from a therapeutic standpoint, it has 
been deemed advisable to give no detailed account of t5 
expe i| experience has taught us more 
Perimental methods until experience <= 
r i Nr i e in Electro-Therapeutics. 
ding their individual importance in E s t 
F T emn s the Tesla Currents may 
or general High-frequency Effects AES hia inibi 
be employed with a condenser couch or à Piffare 
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Current. The therapeutic: 
f the solenoid currents, producing less i 
metabolism, and combustion, 
the action of the v 
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as the d'Arsonval 


same mann 
differs from that of 
stimulation of the 
to a greater degree 
trophic influence. 
couch with a decided gain 

more fully described in 


tissue 
in 
and gener 
be substituted for the 
peutic action. It will be 
“Vacuum Electrodes. 
"esla Coil produces the same local effects 
action extends to the more 


Chapter on 
The effluve from a 
as the resonator effluve, but the 


deep-seated tissues and involves i n 
rg mcus involves an intense stimulation of the 
ae MM stem which is of great value in relieving the 
oe Hole jon in the initial stages of acute infectious 
ifs noe select is due to the incidental formation of 
aie AA rad mm the above method of treatment 
y e be classe vii Si 
Modalities.. (Fig 117a with the writers Multi-frequency 
It should be distin 
Mus UN nelly inderstood that when reference is 
naton luve,” the wri ^ 
monopolar treatment, wj he writer means the di 
potential, us "tr ith a current of high frogs s d 
Sonar mister the current be davis tron af i hie 
terms “Tesi s a single terminal of a Tesh Ay an Ou 
sla Treatment,” “Testa fae APParatus. The 
€,", ete., are employed 


solely in connection with the bi 
\vriter, in which the patient forms. 
the two poles of a Tesla Api e 
pfluve may be maa by connecti 
paratus to a flat metal 
or by the wef a a 
inser couch. For the treatm ‘ 
de :d with constipation, the flat e. 
Te wee should be MEE contact wil 
Y iid ic and the effluve Applied up biu y 
th the other pole as point or brush electrode mee 
e Tesla Coil. This is an ee 
xtremely 


Fic, 118.—*Pseudo-statie Spark" Treatment. 


^, Block-tin Electro 
^ Electrode, b, Metal ball in contact of Pati 
Mal ‘Hleetrede Connected to Teda Terminal | ih 


valuable ali i 
Uuable modality, and will be frequently referred to in the 


chapters rs 
ch d on “Special Therapeutics." 
ise of the “Pseudo-Statie Spark” from a Tesla Coil is of 


in the treatment of partial paralysis, muscular rheumatism 

It is administered by the same 
Tesla Effluve, the only difference 
electrode should be 


‘deep-seated neuralgie pain. 
NS. bove described for the 
substit ‘at a small carbon point or ball-tipped 

uted for the brush or metal point, 
Care should be taken in approach- 
an arc will be formed if it 
(Fig. 118.) The effects of 
ed by the static wave cur- 
eneral Vitalizing action of 


ird l as widely as possible. 
ee » patient with the electrode as 
roug! 
the Kx too near to the surface. 
rent Park are similar to those produc: 
except that there is added the gi 
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ations. Applied over motor p 
powerful muscular conti 

spark of a static machin 

s of a surface burn from ames 

d n ee Me elec 
dental are in AYONA skin of the affected area and allowing 
in contact with tfe en this electrode and the Beta 
nM This *indireet alla SA 
à with nen used over the motor PON NND 


frequency Oscill 


he Hig! 4 

ee spark produces f 
Tesla Spr ce resulting from the 
1 thos 


the 
painful th 
The dan 


spar 
conneetec 


value 


Tio. 119.—High-frequency “Motor-Wave Current." 


termed the “High-frequency Motor Wave Current.” (Fig. 19) 
For the produetion of this current, the writer’s Triple Terminals 
are necessary. The patient is connected to two metal plates or — 
hand electrodes, one of which is attached to Terminal B, the other 


t the "Dummy" Terminal C. The apparatus is started Will 
the d and small 


medium spar 
Terminal 4 is 
is formed bet: 


l balls separated as widely as possible, a 1 
gap being usually employed. The sliding rod in 
gradually pushed in until an even purple effluve 
E Ween the dis At this point the patient will 
perience a sensation similar to that of a Faradie Current. 
Periodic, Mt, the impulses are irregular rather than stl 


Gani familiar with Faradie Coils, when expeti 
8 this current for the first time, often complain of its lack | 


SRAI 


smoothness and inquire “whether the vibrator does not 
adjustment.” As a matter of fact it is probable that 
value of this modality as a general stimulant and invigorator. : 
due, to a great extent, to the complex mixture of p 
different ho 2 dese the supposed irregularity is we 
duced. he action of this eurrent will i 
n the Chapter on “Physiology.” «up 
4 Low-frequency Effect, approximating that of the sinusoidal 
irent, may be obtained by a mechanical modification of the 
;odality just deseribed. The apparatus for its production con- 
sists of a fixed strip of brass, edged 
with saw-teeth and a revolving 
disk of thin copper mounted ec- 
centrically in the same plane as 
the fixed strip. The disk is 
mounted on an insulated shaft 
terminating in a brass ball, sep- 
Fic. 120.—The Authors Mechanis arated by a minute air-gap from 
ior Superimposing a Low a stationary ball mounted up- 


queney usoidal Wave Upon a "accen 
‘Tesla Current. : on an insulating support. By 


Revolving Metal Disk Mounted Means of an adjustable clock- 


Eceentrically, with Slot for Chang- work or a small electric motor 
ing the Degree of Eccentri É 3 s 
b, Upright Metal Plate with provided with a rheostat for reg- 
rated Edge, which can be Moved Jatine its speed—the eccentric 
foward the Revolving Disk and wlating its speed—the ecce 
Fixed in Any Position Upon the disk is made to revolveat any de- 


d rapidity, thus periodically 
and gradually lengthening and shortening the distance between 
its periphery and the serrated edge of the fixed plate. The 
latter is mounted upon an insulating support which slides 
permitting the distance between the 
red degree. (See Fig. 120.) 

iding plate is withdrawn 
slate is connected to Termi- 


between parallel grooves, 
disk and plate to be varied to any des 
At the beginning of the treatment the 
r from the disk as possible; the 
1 A of the Tesla € and the stationary brass ball to a metal 
electrode in contact with the body of the patient, the circuit 
being completed by a second metal electrode connected to the 
Tesla "Terminal B. The clockwork, or motor is started, the 
current turned on, and the serrated plate is slowly pushed toward 
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the disk until a fine purple effluve is observed in the inte 
ap at the part of each revolution, in which the di 
ne serrated plate. The result will be a j 


producing painle: 
r to those obtained from a sinuosidal 


air-gap 
nearest to th 


wave current, 
tractions, simila: 
low frequenc: 

Another variety of Multi-frequency Current is produnt 
connecting two metal electrodes in contact with the pati 
respectively to the Terminal A and to the “Dummy” C. 
treatment is begun with the d widely separated and us 
halls in contact, the latter are then carefully separated = 


drawing the sliding rod in Terminal B until a gap of from 
one 


Y Motor-impulse Current. (^Pseudo-faradic.") 


five millimeters i p 
eters is formed. T] i 
contractions pri int Ru 
cnm E produced in the patient by p Me 
ee detente of two maillmetera i ES AA pua 
probate i as Will be practical with the majority Ie. The 
direct age Planation of the laek of E x: ding ‘bel 
ssage o e WD 
is compared vith ue Tesla Current through the mus. patio 
rom Heard With the intense motor and s 7 i 
the Ec of a spark-gap in ee me ita 
ie mtr da: CN he above circuit, lies in 
up ag c * ir space. 
cates an ype, lén heat which this disch: xe pho 
creasing the at Current of sir which carries th m 
De ature of the latter until it finally pe 
are era 2 in its original position p Beak of 
sudden rise in the potential ids ud odi 
atient's bod 


which as suddenly drops almost to the zero p 
h the re-forming of the are. (Fig. 123.) i : : 
This method of treatment is primarily a motor Eee. D 
y be employed for the same purposes as the faradic or inter- 
ted galvanic current. The potential of the oscillations is 


al Tracing of Current Obtained by the Us t 
Author's Mechanical Device, shown in Fig. 120. aes 


er low, except at the moment following the break of the are. 

e writer devised a variety of mechanical interrupters for 

e purpose of converting the above-described modality into & 
r current of smooth and even character, the interruptions 

of whieh may be made to occur at any desired. frequeney. They 


"m 


s A 


—A, Theoretical Tracing of “Pseudo-faradie” Current. B, Peri- 
al Elongation and Breaking of Tesla Are by the Upward Current of 
Hot Air. (Numbers in the “ares correspond to those in the tracing.) 


are simply mentioned in passing, as the work is still in the 
experimental stage. 

There is still another method by which simple or compound 
vibrations of low or moderate frequency may be superimposed 
upon the oscillatory current of a Tesla Coil. It consists in the 


174 HIGH-FREQUENCY CURRENTS 
periodie modification of the resistance of the spark-gap. 
condenser circuit, which may be accomplished by the vil 

of one of the terminals of the gap, by rotating a slotted di 
mica in the path of the discharge, or by causing an intel mi 
peneil of some form of radiant energy to periodically ionize 
air in the gap between the terminals. The writer has in 
way been able to impress sound waves upon the High-frequen 
Current and has even produced a musical or speaking ^ Are? ii 
the secondary Tesla Circuit. As a carrier of vibration it 
possible that the Tesla Current may ultimately be employed 
through the development of the writer’s methods as a means 
conveying sensory impressions to the nerve centers when 
normal path has been destroyed by accident or disease. 
High-frequency Current readily trave 

the nerves being especially good conductors of electrical oscil 
tions; consequently in a case, for example, where the conduci 
mechanism of the external and middle ear has been destro 
and rendered funetionless, sound waves might still be transmitte 
to the terminals of the auditory nerve by means of a 
frequency Current, the oscillations of which have been modii 
by the superimposition of the audible vibrations. The perfectior 
9f this method may lead to the successful solution of the probl 
of enabling a totally deaj person to hear. 

The writer believes that he is the first to suggest the use 
High- Tequency Currents carriers of vibration, and is e 
fident that his discov. will lead to important developmen 
E. only in clectro-therapeuties, but in the applieation of Hig 
Fequency Currents for technical and commercial purposes. 


CHAPTER XVI 
THERAPEUTIC TECHNIC (continued) 


Treatment by Means oj Glass “Vacuum Electrodes” 


1r the general employment of a new device by members of the 
medical profession may be taken as evidence of its practical 
value, the Vacuum Electrode may be justly regarded as the 
ost important contribution to Electro-therapeutie Technic since 
v advent of the High-frequency Current. When first devised 
d employed by the writer in 1896, it was ridiculed as a 
peetacular toy by a number of physicians, many of whom now 
is it in their daily practice. At the present time it is almost 
universally employed for the administration of High-potential 
ents of both the Statie and High-frequency types. 
The use of hollow glass electrodes exhausted to a so-called 
‘Low Vacuum” for the administration of High-frequency Cur- 
rents originated through certain clinical experiments conducted 
by the writer in the laboratory of Dr. J. P. Sutherland, who is at 
the present time Dean of the Boston University School of 
Medicine. In investigating the possibilities of the X-Ray as an 
aid to vision in the partially blind, the writer had connected the 
subject to one pole of his original Tesla Apparatus by means of a 
metal electrode, and was trying the effect of bringing an X-Ray 
tube with its anode connected to the ground, in contact with the 
eyeballs and forehead of the subject. Flashes of light were seen 
or sensed at the moment of contact, and in order to determine 
whether this effect was due to the X-Ray, or to the High-fre- 
quency Discharge, the experiment was repeated using a Geissler 
Tube grounded through the body of the operator, in place of the 
X-Ray tube. The flashes of light were not produced, but a 
peculiarly pleasant sensation experienced by the patient led to 
the continued application of the tube for perhaps five minutes. 
At the expiration of this interval the subject of the experiment 
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HIGH-FREQU 
;nouneed that an intense neuralgie h 
as suffering when he came to the laborat 
He also stated that these hi , 
forty-eight hours, and that. 
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suddenly 


which he 
entirely ceased 
lasted from twenty-four to 


time he had been absolutely unable to obtain relief, al 
had tried all of the conventional methods of treatments’ 


It was nearly a year after this experiment before the 


ve constructed a se 


Fig. 124.—The ^ 
16, 124.—The Author's Technic for Vacuum Electrodes. 


Treatment. 
4, Indirect Mono-polar T, " 
indirect Mono-polar Treatment. 5, Direct Mono-polar Treatment. 


treatment of different parts of the body. During | 
the Vacuum lone yee hd fully demonstrated the value of 
with Highfrequene zo] cessfully treating a variety of cases. 
i et quency Curren means of an improvised elec 
covered with cor^ Plain Geissler Tube with its upper terim 
insjlating ME Wax, and its opposite end fixed in all 
the writer adminis eine Already invented his triple terminslqg 
disks and balls widely sepe, s t Unent as follows: With the 
Terminal B by a mti 35, the patient was connected With 
was onini p. 8l electrode; the Gorge habe END 
end of the el As cord to the Dummy C (see Fig. 124). The 

electrode was applied to the affected area, and 


by pushing in the disk 
resistance of the airgap between the ike Di, ene ie 
not permitted to be sufficiently close to allow of the tors 
of an are between them. This Bipolar V; à 
f an are n the as Bipolar Vacuum Treatment pro- 
duces both constitutional and local effects, the latter being due 
not only to the High-frequeney Current but to the secondary 
vibrations of the electrical and radiant energy generated by the 
passage of the current through the partial vacuum of the tube, 
These effects will be described in detail in the Chapters on 
Electro-Physiology.”” 
The phenomena of electrical conduction in partial vacua 
iay be experimentally studied by exhausting the air from a 
zlass tube about twelve inches in length, provided with terminals 
connected to the poles of a small static machine or coil, capable 
of producing a spark of from two to six inches in length. A 
good mercury pump or compound oil pump of the “Geryk” 
type, will be required for this experiment. At the pressure of 
the atmosphere, no current will pass through the tube, the dis- 
tance between its terminals being double the length of the 
ximum spark from the coil. If the pump be now slowly 
‘ated until four-fifths of the air in the tube have been removed 
leaving a pressure of one-fifth of an atmosphere between the 
tube terminals, a faint branching brush discharge of violet color 
will appear in the tube. Evidently the withdrawal of air has 
inereased the conduetivity by diminishing the resistance of the 
tube. Again operate the pump until about one-twentieth of 
the original air is left. The current will now flow between the 
terminals in the form of a thin red line or thread. If the finger 
of the operator be brought near the tube, the luminous thread 
will be brought toward it exactly as the center of an elastic steel 
wire would be drawn to a powerful magnet. Now carry the 
exhaustion to one-fiftieth of an atmosphere and the thread of 
light will expand into a luminous pencil or band, while a violet 
will be seen surrounding both terminals in the tube, es- 
pecially the cathode. Carry the exhaustion still further, until 
all but one five-hundredth of the original air has been removed 
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from the tube. ‘The diameter of the luminous 
ro} 


f transver 
il it fi entire tube. A number of " 
i cde BEL discharge into series of disks 


wil be seen ara The violet aura st the extbode lim 
equal thie ness. dark space separates it from the 
more iD a a s the surface of/ te acute 
Greece See stion proceeds from one five-hundred| 
ther eousnod fh o Ab ataie 
id aer. fewer, and the color changes from a 
et iolet, blue, blue-white and finally to a dense yellowish- 
The violet aura at the anode has shrunk to a mere point, w 
surrounds the cathode has grown larger and the 
space wider. Inside this dark space the metal cathode glows ag 
if it were red hot. From th point the further exhaustion of the? 
tube is accomplished slowly and with great difficulty. After a 
considerable interval the pressure in the tube will be diminished. 
to one fifty-thousandth of an atmosphere, and the light in the 
tube will have entirely ceased exeept for an irregular white | 
cloud which flutters in the center. The walls of the tube, how- 
ever, have become luminous with a brilliant apple-green fluores- 
cence, and if a screen coated with barium platinum cyanide be — 
held near the tube with a sheet of paper intervening, an area of 
light will appear on the sereen due to the X-Rays produced by 
the intensely vibrating electrons in the tube. With a good 
Pump it is possible to carry the exhaustion still further until all 
but one-millionth of original air has been removed from the tube. 
The current now meets with considerable resistance and will 
“back up” a spark of three or four inches in length across an 
a gap parallel with the tube. The resistance OF 
the tube is at its minimum at a pressure of one ten-thousandth 
pi Nee hen not more than one-fourth inch of spark 
Me anena a! the ges sap. With the final exhaustion 
Mer "d ono light whatever in the tube and 
of the iuum e 5 EE E the glass indicates the passage 
Power, penetration, and Rees iis tube are now of greater 
ing stage By Bm ae wave length than in the preced- 
obtain a till none qm s it has been found possible to 
"gree of exhaustion, and tubes have 


that wh 


actually been made with internal el ‘trodes only one mi TM 


apart, which would nevertheless resist a voltage 
producing à spark several feet in length. A pel i 
therefore theoretically an absolute non-conductor of Sect is 

If the above experiment be performed with a Tesla, High 
frequency Current, instead of a Ruhmkorg ov Static Current! 

y the same phenomena will be produced, except that 
‘transverse striations” will appear, and the purple aura will 
present the same appearance and brillianey at both of the 
internal terminals. These differences are, of course, due to the 
fact that the current in the tube is oscillatory rather than uni- 
ional. 
tube containing fluorescent minerals such as willemite, 
`, kunzite, ete., be connected to a Tesla Coil and exhausted 
hy means of an air pump, the minerals will emit light of different 
colors as soon as the pressure is reduced below one five-hundredth 
of an atmosphere. The effect is due to the production in the 
tube of ether waves beyond the limits of vision, which are gen- 
crally spoken of as “Ultra-violet Rays.” 
of value therapeutically were they not prevented from reaching 
the surface of the body by the opacity of the glass wallls of the 
tube. Some yea o the writer devised a vacuum electrode 
capable of transmitting these ultra-violet rays, through a quartz 
lens cemented to one end of the tube. (See Chapter on “Ultra 
violet Rays.”) 

Several s after the writer’s discovery of the Vacuum 
Electrode, instruments of this kind were placed on the market 
by a New York firm. They were sold in sets including different 
shapes and sizes, and but little attention was given to the degree 
of exhaustion employed. In consequence some of the electrodes 
were of the “whit nd some of the “Red Vacuum" type, 
varying in exhaustion from one-fiftieth to one ten-thousandth 

an atmosphere. The disparity in the results obtained in 
similar cases treated by dif ctrodes led the writer to 
begin a se of experiments for the determination of the relation 
between the degree of exhaustion and the therapeutic effe. 

A description of the details and results of these experiments 
given under the head ef *Eleetro-Physiology." For the present 
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that the effects of Red M l 
uite different from. those of higher exh 
date of the above experiments all 
ave been made to conform to a 
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it will suffice to s 
were found to be q 
and that since yh à 
vacuum electrodes hi 


“Low Red Vacuum.” f ; 
P present time there are many forms and 
he 


Electrodes on the market, some of which are sho 
Vacuum Elec 


—I 


Doctor Snow's set of Vacuum Electrodes. 


the accompanying illustrations, 
Provements w; h have been made 


leg 


Among other ingenious im- 

ince the original introduction | 
be made of the Insulat- — 
nting the escape of 
the electrodes, for 

Electrodes of this type s 


> the inner one being the 


of the Vacuum p: rodes, mention 
Elect: 5, mei 
: le 


the p 
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vacuum tube, which is prevented from disehargis 
ng into 

nded by the outer ik 

alled electrodes are shown jj 


body by the annular air sp; 
Several varieties of these doublet 
Fig. 126. s 
For increasing the intensity oj 
High-frequeney Currents, a Condes en red ee 
employed, instead of the simple Low-vaeuum » Sp 
latter are usually supplied without internal nase an 
the current from the brass socket at the end of Seer 
ndle which is made to be used interchan; iva peus 
went electrodes in the set. (See Fig. 195) Condes at” 
odes on the other hand are provided with an Mum 


n 


Double-walled Vacuum Electrodes. 


in the form of an aluminum rod, or disk. The between 
the terminal and the inner walls of the tube may contain air at 
the ordinary pressure, salt solution and the other fluids, or may 
be exhausted to a low or high vacuum. 

Condenser electrodes were first employed by the present writer 
several weeks prior to his invention of the vacuum electrode. 
The fluctuations of the spark-gap in his original apparatus 
rendered the effluve from the Tesla Coil so irregular that gre: 
lifficulty was experienced in the use of the latter modality 


ithout “ 


er non-conductors, the writer ¢ 
plied to the boc patient as a protection 
rking” during effluve treatment. Althe this 
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is i substitute fi 
] did not prove a satisfactory substi 5 or the 
RET ment, it led to the development of a new 
Effluve Trea s 
which is at pr 


Electrode. 


nt applied by means of the so-called “ 
As originally employed, the patient was eo 


Author's Technic for the Use of Glass Condenser Electrodes, 


to a Tesla Terminal by m of a metal hand electrode and a 
metal point connected to the opposite terminal was applied to 
the outer surface of a plate of glass in contact with the upper 
epigastrium, a beautiful “rosette of sparks” radiated from the 


Handle for Vacuum or Condenser Eles 
trodes, 


Point over the glass surface, and slight I 
produced in the region near each ¢ eetrode. 

hoise is produced by the discharge, 
writer still employs the o iginal tec] 


Paradie effects were 
A rather unpleasant 
but despite this fact, the 
hnic in the treatment of 


?9.—Herschel!'s Regulating Handle and Rectal Electrode. (Williams) 


nervous dyspepsia, and other conditio involving a depletion 
or lack of power in the sympathetic nervous « stem. The first 
Condenser electrodes constructed by the wring consisted: of 
metal rods fixed in insulating handles, Surrounded by glass 
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tubes, the extremities of which were flat, round, 
adapted to different parts of the body. 
Later the metal rod was made to slide 
co that its free end could be nto actual contact ies 

ie 
several inches. This construction t x on si 
strength of the discharge which may be ved fone du 
warmth, to a stream of sparks. capable of blistering the poc 
The writer has in his possession his original electrode of this te 
ind still occasionally employs it in his practice, SER 


Fie. 130.—Ebonite Spinal Electrode. (Williams.) 


The above method of regulation suggested to the writer the 
idea for his regulating handle for vacuum or condenser 
ctically an application of the principle embodied in the 
" in which the effluve between metal 
ion of the current strength. 


It is pr: 
writer's Triple 
disks forms a rheostat for the regu 
An int ion with the writer's re 
andle which is shown in Fig. 128, is the independent invention 
similar device by Doctor Herschell of London, for use in con- 
nection with his Rectal Electrode, which was described by its 


Joventor in his manual of “In (Se 
129.) 


A large variety of condenser electrodes have been devised and 
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erent authorities, some of glass il 
others of ebonite vulcani 
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introduced by diff 


liquid, or granular carbon, 


metal rods of v: 
From a physical 


arious shapes and sizes. (Fig. 130.) 
od standpoint, all vacuum electrodes 


Fic. 131.—Condenser Electrode; “Low Red Vacuum Type.” 


denser electrodes, but custom has limited the latter term to” 
vacuum electrodes of a special construction involving the use 
of an internal disk-shaped aluminum terminal. The conven- — 
tional condenser vacuum electrode is represented in Fig. 131. 
Another modification is shown in Fig. 132. 

The same technic is employed in the therapeutic application 


Fic. 182— Vacuum Condenser Electrode with Cupping Devise 
of all varieties of condenser electrodes. Thi n. 
j S. ds te e i 
several different methods namely: chnic incluges 
(4) Monopolar Direct Application. 
(B) Monopolar Indirect Application. 


© Bipolar Direct Application. 
(D) Bipolar Multi-frequeney Treatment. 
v Monopolar Direct Application This i - 
cod for the direct, application of High ES iion 
resonator or from a DS SENG 


pole of a Tesla Coil. 
The action is local rather 
an general but the effects 
c intense, and it is seldom. 
ccessary to apply the elec- 
;de for more than ten 
nutes at a time. The 
ctrode fixed in an insu- 
ing handle is connected 
the terminal of the coil 
a rubber-covered conducting cord, and applied to the affected 
surface before turning on the current. But little sensation other 
n warmth is produced when the electrode is applied to the 
1, but if one or more layers of clothing intervenes, a stinging, 
tingling feeling is experienced by the patient which increases in 
intensity as the clothing inereases in thickness. (Fig. 133.) 
Skin lesions and superfieial conditions usually require the 
direct application of the glass surface of the electrode. D 
involving the deeper tissues, such as cellulitus, neuralgia and 


Fro. 133.—Monopolar Direct Technic. 


Fro. 134.—Monopolar Indirect Technic 


eved by applying the electrode 


rheumstism are more readily reli x 
end of the electrode with 


over the clothing or by covering the w 
cloth of any desired thickness; woolen fabrics being best suited 


to this purpose. The differences in the physiological effects 
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is ieties in technic are dis 

juced by these varieties m te 
produced by 


an pacar lar Indirect Method, the patient is cg 
(B) In the 


Tesla Terminal by a metal plate op 
Er depo or condenser electrode co! i c 
ui icon held in the hand of the operator, is appl ied 
the ground o py this method a mild E dB EEG 
aa e m cae discharge, amd the acti 
BODAS a PAR less intense than in the method 
dude glass electrode is applied to the 
ius dE as in the preceding description. (Fig. 
^ NU, Direct Application involves the use of two vaci 
ele E As each of which is connected toa ern we 
Apparatus, or, one eleetrode may be attached to the 


Fic. 135.—Bipolar Direct Application of Vacuum Electrodes. 4 


sro ror the second cleetrode being connected witht 


ground. The first method should be used jf possible, as its 


effects are much more inten: 


As a rule the electrodes must be^ 
applied directly to the surf: 


ace of the body, as blistering may 
result if the thing intervenes, One exception to this rule may 
be made in the application of currents of low amperage and 
very high voltage and frequency, such as are produced, for 
example, from the Pifard Hyperstat 
as found the bipolar 
of pulmonary tubereul 
A variation of the I 


posse 


real merit from a therapeutic 
standpoint, and the writer ha 


obtained excellent results from 
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its use in the treatment of functional and o; 

nervous system. In the majority of th 
seated in the chair which is connected to one of the Tesla Ter. 
minals, and a vacuum condenser electrode connected to E 
other terminal, is applied over the solar plexus, The dile 
of the treatment is increased if the clothing be removed from 
the upper half of the patient's body. Insomnia or nervous- 
ness resulting from prolonged mental or physical exertion is 
simost invariably relieved by a High-frequency Bath by means 
of the vacuum chair. The E. 


rganic diseases of the 
ese cases the patient js 


atter is connected to a Tesla 


or resonator terminal as de- 
bed in Section 4, and 
the patient seats himself in 


ı comfortable position and 
voluntarily relaxes every 
musele of the body, closes 
he eyes and rests during a 
treatment of from ten to 
venty minutes duration. 
By this method the accum- 
ulated waste produets result- 
g from a long s work 
ire removed from the mus- 
cles and superficial tissues 


and at the termination of 2 
the treatment the patient oe SAGTE 
will be almost as rested and 
invigorated as from a night of refreshing sleep. In the opinion 
of the writer the vacuum condenser chair is a valuable if not an 
essential addition to the equipment of every progressive electro- 
therapeutist. (Fig. 136.) 

D) Bipolar Multi-jrequency Treatment involves a combination 
of the writer's Multifrequency Treatment with the vacuum or 


condenser electrode. A Tesla Apparatus provided with the 
Writer's Triple Terminals required for the production of 


this modality. One of the Tesla Terminals B is connected to a 
metal electrode in contact with the patient's body, a vacuum 
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-cted with the “Dummy,” 
pas ee length of the — e 
strength ce This technic, which i" sd. 
Gee ;aragraph, produces the c c: 
M d vacuum electrode, the general effec he 
y pu ditional ^ Multi-trequency"" effect on the mob 
and an adc 


© Author's set of Condenser Electrodes, 
a, "Low Red Vacuum.” p, 


” 
» “White Vacuum.” c, "X-Ray Vacuum! 


treatment of partial | 


erve centers, deep- 
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denser Electrodes as shown in Fig. 137, and an y 
sulating Handle, 


Although identical in size and appearance i 
juce entirely different effects upon the tissues 5 
the body. The first is exhausted t9 a UNA 
proximating one five-hundredth of an atmosphere; the secon, 
to a “White Vacuum,” about one ten-thousandth of an aban 
, and the third, to a low “X-Ray Vacuum” about one cae 
hu dred-thousandth of an atmosphere. The first electrode may 
be used in the majority of cases which are amenable to High- 
frequency Treatment. The distinctive effects of the low vacuum 
lischarge being of a sedative character, relieving acute congestion 
inflammation, allaying pain, and stimulating metabolism. 
c second electrode is adapted to the treatment of chronic and 
dolent conditions involving lowered vital resistance and 
upaired nutrition. It is of especial value in the treatment of 
pulmonary tuberculosis, cold abscess, varicose ulcers, psoriasis, 
ind eczema. The third electrode combines the devitalizing and 
destruetive effects of the X-Ray, with the vivifying stimulating 
action of the Tesla Currents, and is a most important improve- 
ment in the methods for the therapeutic application of the 
X-Ray to the treatment of lupus, epithelioma and other forms 
of malignant disease. It will be more fully described in the 
chapter on “High-frequency X-Ray.” 


CHAPTER XVII 


T -FREQUENCY CURRENT FOR THE PRODUCTION op 
REQUEN 
HE HIGE 


Tar X-Ray, as originally discovered by Professor Ri J 
obtained by the passage of a Unidirectional Current of hi 
voltage through a Crookes Vacuum Tube exhausted to a 
one-millionth of an atmosphere. The peculiar emanations 
the negative terminal of the tube had been already studied 
Lenard who termed them the “Cathode Rays,” These ray 
ordinarily confined to the interior of the tube, by the Opacity of 
the glass s, had been obtained outside of the tube by means — 
of an aluminum window sealed over an aperture in the glass 
directly opposite the cathode. Aluminum being transparent to 
the cathode rays permitted their transmi n to the outer air, 
where their properties could be directly studied, Among other 
phenomena produced by these rays, it was noticed that fluores- 
cent substances, such as barium-platinum cyanide became 
brilliantly illuminated when placed in their path. In experi- 
menting with a cardboard sereen coated with the above chem- 
ical, Roentgen noted that the luminosity was produced nof. 
only near the aluminum window, but near the glass on all sides 
of the tube, even When the cardboard screen was interposed 
between the tube and the fluorescent film. In studying this 
effect the shadow of the operator's fingers were observed on the 
Screen, the darker outline of the bones being clearly distinguished 
against the lighter shadow of the less opaque flesh. 

In this way the X-Rays of Roentgen were discovered and 
Subsequent investigations by their originator demonstrated their 
character, properties and Practical possibilities. Roentgen showed 
that these new radiations were an ethereal counterpart or sec- 
ondary product of the cathode ray, originating wherever the 
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jatter rays collided with the glass walls of 
isting surfaces. The cathode rays are 
Vlectrons; ae at Hehe angles from the surface of the 
cathode terminal of a Crookes Tube. These electrons move in 
straight lines through the highly exhausted Space in the tube 
ut a speed of about one hundred thousand miles per second, 
somewhat slower than light rays which travel at a rate of one 
d and eighty-six thousand miles per second. In other 
ords the cathode rays would travel entirely around the earth 
he equator four times in a single second, while a ray of light 
uld perform the same journey seven and one-half times during 
equal interval. Cathode rays do not travel ordinary air for 
‘ny appreciable distance. In the low pressure of a Crookes Tube 
y move freely at a high velocity, their momentum being so 
reat that when suddenly checked they produce incandescence, 
nd sometimes actual melting of the thin platinum plate which 
wms the anode in the majority of X-Ray Tubes. They are 
readily deflected by a magnet, and the angle of deflection has a 
definite mathematical relation to the size and electrical capaci 
of the moving particles which constitute the stream. The 
tremendous importance of this fact will be recognized when it is 
stated that it is through the careful experimental application of 
the above law that the “ Negative Electron” —the common unit 
sions of matter and foree—has been discovered, 


the tube or other 
Streams of Negative 


nd weighed. i 
^ comparison of the nature and properties of the cathode 
rays with those of the X-Rays of Roentgen, will enable the reader 
to obtain a clear understanding of the fundamental differences 
between these two intimately related types of radiant energy. 
(A) In the first place the cathode rays consist of minute 
material entities, or eleetrical particles shot out perpendicularly 
from the surface of the cathode in a Crookes Tube, which come to 
rest or are checked by collision with the glass walls of the tube. 
‘The X-Rays on the other hand, consist of extremely short, rapid 
pulses in the ether, each of which originates at the point of con- 
tact between a single electron of the cathode stream, and the 
glass walls of the tube, the pulse being caused by the sudden 
impact of the collision. 
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=i) ys ily pass throu; th 
Virum eiiis contact with sie 
^. The X-Rays penetrate all substances to a 
alent DE Opa of matter to the X-Rays 
esextent | in proportion to their increase in density org 
p uch as wood, paper, 
sparent, while denser n 


inum, but are 


nd other imitations are relatively opagi 
opened an important field for the practical eom 
jon of the X-Ray. 
> X-Rays resemble rays of light in that they 
consist of vibrations or undulations transmitted by the ether ; 
but the X-Ray be compared to a succession of sharp “whip 
acks”; light, by a similar analogy resembling a low musical 
tone from one of the bass pipes of an organ. From a like 
standpoint, the cathode rays may be compared to a stream of 
rapidly moving particles of sand propelled from a nozzle by & 
strong current of air. Each grain of sand may be taken to 
represent one of the electrons which form the cathode stream. 
(D) Cathode rays may be deflected by a magnet, reflected, 
refracted or polarized. ‘The X-Rays are unaffected by a magnet, 
and it is practically impossible to reflect, refract or polarize them. 
(E) Both the X-Rays and the cathode rays produce phos 
phorese ii 
by ionizing the 
film of sensitize 


e sloughing burns, 
issues in the path of the 
rays upon living tissues — 

ef ed up to the time of writing: 
„The modern X-Ray Tube in j implest form îs Shaadi Fig. 
188, which represents the type designed for use in conneetion with 


FOR THE PRODUCTION OF THe X-RA 
Y 


o static machine. Tt consists E E 
Jum glass provided with dri a Bohemian or 
hode being a concave reflector of alumi 3 the negative or 
s to project the cathode rays toward minum which is 
he center of the anode, a EE Point or focus 


zle of forty-five degrees with the axis cm plate set at an 
- in colliding with the anode are reflected a cie cathode. 
Tight angles and 


e the wall of the tube in straight li 
ce th - t line liati 
i point, each line being continued in ppc E: 
e in the form of an X-Ray. The higher the degree he 
uistion in the tube the shorter will be the wave lengths ofthe 
s it produces, and the xr 
vater their powers of penetra- 


r deep-seated 
X-Ray, a so-called“ Hard Tube” 
í a high degree of exhaustion 


vill be required, while for the 
treatment of superficial condi- 
tions or for the examination of Fic. 138—Method of Taking a 


moderately thin structures, such ikigraph. 
a, Anode. c, Cathode. A, Hand of 


as the hand, foot or forearm, & "Patient. P, Sensitive Plate En- 
“Soft Tube” exhausted to a les- closed in Opaque Paper e. 
T, Table. 
<r degree, should be employed; 
as it produces, longer, slower rays of lesser penetration, but 
affording pictures showing greater contrast and definition. 
“Hard” tubes resist the passage of the current and require a 
high voltage. The current from a statie machine will readily 
jump aeross an air-gap several inches in length rather than 
pass through the highly rarefied gas in a “hard” tube. Such 
tubes exhibit an intense green surface fluorescence but show 
absolutely no light inside the bulb- “Soft” tubes, on the other 
hand, show flickering patches of pluish-white light between 
jn addition to the green fluorescence, and 
ance that not more than one-half 
eked up by them. Tubes for heavy 
ts of considerable volume im order 


the electrodes, 
possess such a low re 
inch of spark can be ba 
X-Ray work require current 
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i yi intensity. z 
enerate rays of high power and in à 
Mol to a Breab Ea mainly at the fe 
the cathode rays PURS EN or absorbed, this 
would expend tes upan the anode eigen be 
incandescent or perhaps a 


Fic. 139.—N-Ray Tube with Solid Metal Anode. 


efficiency of the rays would be destroyed. V 
been devised for obviating the undue a 
as the use of a solid metal-backing 
shown in F » or by employing 


'arious means have 
accumulation of heat, such 
for the platinum anode as 
à cooling chamber filled with 


Fis. 140.—“Water-cooled” E 


e lation with the unde; 
(See 140.) 


wy tube. 
Water in re] 


T surface of the platinum plate, 


3 
at 


ense Vibratory activity inside 
2 gradual decrease 


* in the number of resid: 
Particles are either driven into the 
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minute specks of s 
‘ace of the anode by the bomi 
The tube in other words, 
Soft. Low Vacuum” to a “Hard S 
ch a high degree of exhaustion - Ne 
impossible to pass a current 


xha 


the vacuum regulator with 
h the majority of tubes are 
vided. 
\lthough every maker of X- 
tay tubes has his special form 
vacuum regulator, there are but 
ve fundamental types: 
lst, Chemical Regulators, re- 
tiring external heat for the 
tion of gas. 
2d, Chemical Regulators oper- 
ited by an electric spark. 
3d, Osmotic Regulators depend- 
ing upon the ability of certain 
tals to absorb hydrogen gas Ray Tubes. 
when heated. A, Chemical Regulator, (Heat). B, 
Conventional examples of these Chemical Regulator, (Spark). € 
* types of regulators are 
shown diagrammatically i (A) consists of a glass tube 
projecting from the side of an X-Ray bulb, having an enlarged 
rounded extremity containing potassium chlorate or manganese 
dioxide which liberates ox en heated by the applica- 
tion of a match or spirit-lamp to the outer surface of the glass 


tube. : 3 
(B) is similar in construction to the regulator just described 
except for the platinum wire, sealed into the portion of the 
By allowing sparks from the 


tube containing the chemical. à 
coil or statie machine to pass into the tube through the platinum 
wire, gas is liberated as in the first instance. An ingenious 
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application of this type of regulator is found in 
“Self-regulating Tube" illustrated in Fig. 142. By me 
adjustable wire connected to the tube terminal f: 
the regulator, a spark-gap of any desired length may be fon 
between the point of the wire and the platinum terminal ¢ 
regulator. Suppose, for example, the wire be adjusted to 
inches. When the internal resistance of the 
becomes greater than that of the spark-gap, the current will 
the path of the least resistance, passing across the gap 
opposite terminal of the tube by way of the chemical ch 


of the regulator. Sparks 


a gap of thre 


“Self-regulating” X-Ray Tube. 


tube arai 
us à id i Again forms an easier path for the current than the 
api aining the spark-gap. By th s arrangement the tube 
«© maintained at a constant 
at at à constant resistance for an almost 
its a regulator of the Osmotic type which consists 
ae epee! tube of metallic Palladium sealed into the 
open, while the Y bulb, the inner end of the metal tube being 
protested by e outer end is closed. Ordinarily the tube is 
and the flame of 2 ia! glass eap. If the latter be removed 
of the Palladium Tube, Hee Fe applied to the closed extremity 
flame will he be, Hydrogen Ions fi Sinica 
dude drawn through the inter Ec pex 
advantage of me the exhausted X-Ray bulb. ‘The vei 
is type of regulator lies in the fact that MB 


E 
E 


ral 


vacuum may be reduced an i lefinite 
the life of a tube provided um uds 
preceding types is limited by the 
end of the regulator tube. 
In order to use Tesla Currents for 
+ a tube of special construction is 
y character of the current woul soon destroy 
of the ordinary tube of the unidi- g 
rectional type. Various methods 
have been devised for the con- 
iction of High-frequency X-Ray 
ibes involving three different 
inciples: examples of tubes illus- 
ating these ideas are shown dia- 
grammatically in Fig. 143. 
1) shows the construction of the 
of the so-called “Double-fo- 
i" type invented by Professor 
Elihu Thomson. It is really a 
mbination of two distinct tubes 
is will be seen by the imaginary 
lotted line dividing them. The 
oscillations in the direction of the 
wrow (X) produce X-Rays from 
he cathode and reflector in the 
-hand half of the tube. The Fis. 13 Type of “High-fre- 
ations in the opposite direc- 4 Thomson Double Focus. B, 
tion, indicated by the arrow (Y), Strong Double Focus. C, Sin- 
produce a stream of rays shown at 
Y) in the left-hand side of the tube. 
type of High-frequency X-Ray Tube as i S 
i admirable for therapeutie work but is 
minations as the two points of 
destroy the 


the efficiency 


is the most efficient 
izes the energy of 


the entire current. 
not suited for 
origin of the X-F ause double outlines, which 
clearness of defini 

B) shows a tube of the writer's de 
principle as the Double-focus tube but the 
projected in two parallel streams are separated, those from thè 


oscillations in one direction, being reflected. pis 
surface of the platinum plate, while the rays 
lations are reflected from the posterior surface of 
By mounting this tube in a. dark box fixed in the center | 
cloth screen or curtain, two independent examinations , 


Fic. 144.—Thomson Double Focus X-Ray Tube. 


treatments may be given simultaneously; the operator, for 
example, making a fluoroscopic examination of a fracture of the 
bones of the forearm, while his assistant is applying the rays for 
the treatment of a facial epithelioma, to a patient on the opposite 
side of the screen. 


Fic. 145.—Single Focus Tube for H. F. Currents; with Hollow Metal Cone 
Under Anode. 


(C) In tubes of the third type, the cathode rays from one set 
9f oscillations are smothered or damped in a hollow metal cone 
or a closed glass bulb, while the Opposite oscillations are em- 


ployed for the production of the X-Ray, as in the usual uni- 
directional type of tube. i 
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PRODUCTION OF THE X-Ray 
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Figs. 144, 145, 146, 147, are i 
` » 147, are illustrates 

of High-frequency X-Ray Tube: See 
: 3 


al commere 
n à cial 
mbodying the principles 


X-Ray has been employed for some 


ssf € : Hd years in more or 
«ful treatment of malignant growths en d or less 
ing the 


super- 


s cunmlBis e MERE iple of its actio 
its cumulative destructive effects on the vitality m 
ality of the 


: Malignant growths being of a low grade of vital 

4 of trophie nerve supply RAU E a sce 
X-Rays than would be required to devi = pi Eno. 
s in the vicinity. Great difficulty has been bio 
ver, in accurately gauging the length and ES 


tissues or the mucous membrane, the prin 
5 c 


Fic. 146.—Single Focus Tube for H. F. Currents (Double Bulb Type) 
treatments, and in many eases extensive areas of ulceration and 
sloughing have been inadvertently produced in the healthy 
malignant growth. 

e been practically confined 
by a Ruhmkorf} Coil or static 


tissues covering, or adjacent to the 

Accidents of the above character 
to cases treated by X-Rays excitec 
machine. Several years ago the writer successfully demon” 


strated the possibility of causing the 
healthy tissues, by a combination 


The patient was 


absorption of malignant 


growths without injuring the 
the X-Ray and High-frequency Current. 
oa Tesla terminal by a metal hand-electrode and an 


conneetec 
exhausted to an X-Ray 


electrode of the vacuum condenser ty 


Vacuum was connected to the opposite terminal and applied 
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k in i i lation to 
to the surface of the sin MER rel 

e increase in the vitality a - 
E of the trophic nerv 2 pe P 
counteracts the depleting effects of 


Fra, M?.—Latest Type X-Ray Tube for Either Direct or Alternating (y 
Tents, 


tissues and concentrates it upon the cells of the malignant — 


growth, 
Some of the special methods devised by the writer for the 
treatment of deep-seated and inaccessible tumors are described: 
in the chapter devoted to the “High-frequency ‘Treatment of. 
Malignant Growths,” [ 


ENERATION OF 


years ago Doctor Finsen of 
al experiments for the 
riments, afterward substituti 
lamp consuming eighty ampei 
itaining salts of iron, 


ng the light 


Fic. 148.—Diagram of Finsen's Are Lamp. (Guilleminot.) 


of light rays in the green, blue, violet and ultra-violet portions 
of the spectrum, in the treatment of lupus and superficial cancer. 
In order to obtain any degree of penetration he found it neces- 
sary to force the blood from the area of treatment by means of à 
quartz lens or compress. Daily treatments lasting for an hour 
given for months or even years in order to produce 


or more were 
the curative effects. (Fig. 148.) 

Only a comparatively small percentage of the rays from 
Finsen's Lamp were beyond the violet end of the spectrum, and 
these consisted of wave lengths only slightly shorter than the 
visible rays in the extreme violet. It is possible, however, to 
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i iole f considerable volume 
sroduce ultra-violet rays of t 

a REE: than those obtained by Finsen. For the 
tion of these rapid ultra-violet rays, a High-frequeney Qu 
i arging across a short spark-gap bet 


js employed, di 
electrode 


Many of the bright lines in the spectrum of iron 


Fig. 149.—Piffard’s Spark-gap Lamp. 


beyond the violet and by the rapid oscillations of the current 

these short rays are given greater intensity than the iron lines 
in the visible part of the spectrum. 

Rays of the above character may be obtained from a Ruhm- 

r static machine by connecting the terminals to a Piffard 


Fic. 150 —Strong’s Ultra-violet Lamp for Use with 
Hercules” Coils. 
RER. Lamp in series with a small Leyden Jar. Doctor 
ifjard’s Lamp which is shown in 149, co 
uie Short spark-gaps between small ion balls, mounted 
ina hard rubber tube covered with a quartz lens. Ra; 
Ereater intensity may be obtained from a lamp of a type 


the author whiehisillustrated in Fig. 150. It consi 
single ac justable spark-gap between Consists. 
steel ball projecting from an 
inal, and the end of a small steel rod which 
in the opposite terminal of the lamp, 
wing held in a micrometer screw pri 
r handle regulating the length of the spark. ‘The lamp į 
red with a metal canopy provided with a quartz lens for the 
EU of the rays. The terminals of the lamp are oe 
to the discharemg circuit of the condenser in the writer's 
l-frequeney Apparatus, the ordinary spark-gap being thrown 
f circuit. and the small balls and disks of the Tesla Terminals 
pushed into contact in order to short-circuit the High- 
queney Coil. 
The r are of extremely short wave length and high fre- 
iy. Glass, mica, celluloid and gelatin are absolutely opaque 
these rays which, however, readily pass through plates of 
quartz, selenite or rock salt. They produce active fluorescent 
or phosphorescent phenomena as described below. ` Under cer- 
tain conditions they possess the power of ionizing the air, increas- 
ing the length of spark-discharges and discharging char; 
cleetroscopes or Leyden Jars. Applied to the exposed surface 
of the human body, these rays produce redness, congestion and 
blistering, in a single sitting of from thirty to forty minutes. 
They produce pain and redness in the human eye, and the 
operator should, therefore, wear spectacles with large glass 
lenses when working with the ray The value of these rays as 
therapeutic agents has been demonstrated by the suece ful 
skin diseases 
and in affections of the peripheral nerves. When employed 
ues to which the rays are to 
the use of a solution 
sans of the galvanic 


treatment of a large variety of acute and chronic 


for the latter purpose, the 
be applied should be de-hematized by 
of adrenalin, cataphorically diffused by me 
current. 

For experimental demonstrati 

ects may be produced by subje 
ing substances to the ultra-violet ra 
deseribed lamps: 


on in lectures, ete., brilliant 
seting specimens of the follow- 
ays from one of the above- 
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Eosin 
Fluorescein 
JEsculin 
Quinin Bi-sulphate 
Cylinder Oil 
Willemite 

Calcite 

Fluorite 

U 1m Gl: 


Soluti — Green Fluorescence. 
(Annee EO = Yellow Green Fluorescence, 
« “ =Sky-blue Fluorescence. 
= Yellow Fluorescence. 
— Bright Yellow Green Fluorescence, 
=Salmon-pink Fluorescence. 


3 =Bright Blue Fluorescence. 
Barium Plat Cyani = Yellow Fluorescence. 
Calcium Sulphide — Bright Blue Phosphorescence. 
Zinc Sulphide ‘ellow Phosphorescence. 
Diamont White Phosphorescence. 
Selenite Crystals Yellow White Phosphorescence, 
Aragonite ` — Blue White Phosphorescence. 


An interesting effect is produced by powdering certain of the 
above substances and painting pictures with them, using à 


medium of gum-arabie solution, or silicate of soda. These pic- 
tures show no color when exposed to the ultra-violet rays, when 
a plate of glass is held over the quartz lens of the lamp, but when 
the glass is removed the designs at once appear in brilliant tints. 


CHAPTER XIX 


THE GENE! 


RATION OF OZONE BY THE 
HIGH-FREQr| 
ENCY CURR 
ENT 


OzoNE is a heavy gas of an extremel 
produced by the discharge of Hi 
ticularly the High-frequeney 


Y penetrating odor which į 
ich 
gh-potential Currents, ae 


Ype, across 

E z Type, gaps fi g 

oxygen or air. From a chemical standpoint ozone RE "e 
0- 


tropie form of oxy, en, containing three, instead of two atoms to 
r > molecule. When introduced into the lungs or other mucous 
cavities of the body, ozone acts as a powerful germicide and 
disinfectant. It destroys tlie toxic products of bacteria through 
its power as an oxidizing agent and is said to exert a tonic stimu- 
lant effect upon the cardiac and respiratory functions. 

Ozone has been highly exploited and undoubtedly greatly 
overestimated as a therapeutic agent, but on the other hand, it 
has been unjustly condemned by many physicians who have 
employed it in an impure condition. The principal obstacle to 
the therapeutic use of ozone as produced from ordinary air by 
the statie or High-frequency Discharge is the large proportion 
of poisonous oxides of nitrogen which is simultaneously produced. 
Various means have been devised for the removal or absorption 


of these impurities, such as passing the ozone through tubes 


containing lime, or solutions of the alkalin hydrates or car- 


bonates. 

An apparatus has bee! 
years which is designed solely for the à p 
administration of ozone derived from ordinary air. It consists of 
a “step-up” transformer which raises the potential of the Es 
mereial alternating current to about 40,000 volts. A pem x 
multiple tubular condensers are excited by the Hr 
Current of the transformer and the air in their interior is rapidly 


converted into ozone by the silent discharge between the gla: 
205 


n placed upon the market in the last few 
production and therapeutic 
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T ed metal rods which form the ER 5 
waren of air is forced bun e hé ey 
duis he lower part of the fz 
eetri fan nitrous fumes passes through leather tubes o the 
inhali asks, Just before entering the latter the mixture of 
inhaling Teo through glass “U” tubes partially filled with ag 
ses passes t pes ic products combined with terpin 
ber gee ir deris The makers of the apparatus place 
and camphor LIE properties of this liquid, hick uis teo 
An ei EERS absorbs the nitrous products but forms a 
volatile, unstable compound with the ozone which breaks upin 
the lungs into nascent oxygen, and an activi chemical pe 
These generators are employed by a considerable number of 


| 


for the Treatment of Pulmonary 
pereulosis, 
physicians throughout the country, many of whom claim to 
have obtained remarkable results, especially in e: 
monary tuberculosis. Up to the pri 


s of pul- 
ent time no scientifie 
clinical tests of this apparatus have been made by any of the 
recognized authorities. Pending such information no definite 
opinion ean be given regarding the actual therapeutic possibilities. 
of this method of treatment. 

The writer has recently constructed an apparatus for the 
treatment of pulmonary tuberculosis and other diseases of the 
respiratory system, which he believes to he the first device for 
the scientific generation of chemically pure ozone ever employed 
for therapeutic purposes. A diagram of this apparatus is shown 
in Fig. 151. Tt consists of a frame, provided with Straps for 
attaching the apparatus to the thorax of the patient, Supporting 


two vacuum condenser electrodes 
rubber. These electrodes are ex! 


directed to any desired 
n x i 3 ly placed so as to cover 

the central portion of the right and left lung respectivel 
shown in the figure. Each electrode is connected to a te y, as 
the Tesla Coil in series with an adjustable air-gap ae 
disks, studded with points; each of the two gaps being 

ti 

" Through tubulated apertures at both ene a 
linder, the interior of the spark-gap chambers are connected 
in series so that air forced into one chamber will pass through it 
nto the second whence it will be conducted through a glass tube 
» a rubber-edged inhaling mask supported on an adjustable 
~pring arm attached to the frame of the apparatus. In adminis- 
'ering the treatment the patient reclines at full length, the 
\pparatus being strapped on his chest so as to bring the vacuum 
clectrodes in contact with the body over the right and left lungs, 
while the mask is adjusted in light contact with the face of the 
patient covering the nose and mouth. The current is turned on, 
and the small disks in the glass cylinders are adjusted until a 
dense effluve, an inch or more in length is produced at each gap. 
Pure oxygen gas from a steel eylinder provided with a rubber 
bag and wash bottle is conducted through the two spark cham- 
bers to the inhaling mask over the face of the patient, in its 
passage across the gaps, a portion of the oxygen converted 
into pure ozone and the mixture of the two gases is inhaled by 
the patient. Just before passing into the face mask, the ozonized 
oxygen passes through a small nebulizer by means of which the 
vapors of aromatic or antiseptic liquids may be simultaneously 
administered to the patient. The writer has obtained excellent 
results by the use of the compound which supplied to the 
profession under the proprietary name of “Pineoleum,” in con- 
nection with the above apparatus. As this device was con- 
structed by the writer something under three months ago, it is 
impossible to eite clinical evidence of its value in the treatment 
of pulmonary tuberculosis; however, the remarkably rapid 
improvement of the few cases which have been treated, up to 


area, 


nelosed by a glass cylinder provided with tight-fi 
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the present time, certainly warrants the writer in his b 

this method of combined treatment by therapeutic ag 

have individually been widely employed in the successful | 
will prove to be the most efficient 


ment of tuberculosis, 
produced for the ultimate eradication of civilization’s 


tent foe, the “Great White Plague.” 


CHAPTER Xx 


A REVIEW 


OF MODERN THERAPEUTIC METHODS: 


THERAPEUTICS in its broader sense may 
of treatment, or the art of healing th 
tions have shown that the various fu 
from the action of vibratory electric: 
the chemical compounds which cons 
tissues. 
The vital functions may be classed under the following heads: 
Ist, Psychic functions, including the phenomena of conscious- 
volition and reason, which result from the action of subtle 
physical forces, the exact nature of which is at present unknown. 
2d, Special sense perception including, (a) vision, (b) hearing, 
c) taste and smell (a single function manifesting through two 
channels). 
3d, General sensory perception which includes touch or 
tile impressions, the sense or appreciation of weight, and the 
sense of pain (the latter being an abnormal effect). 
4th, Motor functions, involving the voluntary or involuntary 
contraction of muscle fibers. 
5th, Seeretory functions, involving the elaboration or forma- 
tion of definite chemical compounds by groups of specialized 
cells. 
6th, Metabolism, or vital combustion, a function inherent in 
each individual cell, whereby it absorbs its quota of nutriment 
from the blood or lymph, together with oxygen from the red 
corpuscles, and builds them into its own structure, transforming 
their potential energy into the primitive vital forces of living 
protoplasm. With the exception of the first and last group, the 
various bodily functions depend upon electrical vibrations, 
which they receive from the nervous system. Each function is 


expressed by cells or organs. which are specialized or peculiarly 
209 


be defined as the Science 
e sick. Recent investiga- 


netions of the body result 
al forces in the nerves upon 


titute the different cells and 


HIGH 
pir particular work, and whieh are asao 
tem of nerve fibers, transmitting e 
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adapted for the 
a special set or system of nerve Bo 
Sees of a certain defi 5 eur dépend "m 
Thus the contractions of mus in 
waging about four thousand per second, which traverse 

epee et - Nerves” as the result of a voluntary or uncon- 
ax epis n. The sensation of touch, 
cuts vis hand, undoubtedly results from an electrical vibra- 
tion between 10,000 and. 15,000 per second, which trave rse the 
sensory nerves as a result of stimulation of the nerve endings in 
the skin, and carry to the brain a knowledge of the location and 
the external stimulus. The auditory nerves carry to 
the brain a series of sound or tone perceptions, ranging from 
thirty vibrations, to 40,000 per second, while the optic nerve 
transmits as color impressions, ether waves of radiant. energy 

ng from 350 million-million (red light) to 750 million- 
million (violet light). The nature of the emanations which 
produce the sensations of smell and taste are at present unknown, 
but they are probably vibrator It has not been definitely 
determined whether the electrical vibrations, traversing the 
optic and auditory nerves, correspond in frequency to the light 
rays and sound waves which respectively produce them: this is 


nature of 


probably the case with sound, which is the result of mechanical 

vibrations—while light, which results from electro-magnetic 

disturbances of the ether, probably induces in the optic nerve, 

electrical oscillations of a much lower frequency, but harmoni- 
ly related to the luminous rays which produce them, 

There are two other functions of living tissue which have not 
been included in the above classification —namely, a sense of 
heat and cold, probably transmitted through the sensory nerves; 
and the so-called trophic influences,” which enable the different 
cells of the body to resist destructive and discase-producing 
agencies, and to maintain a condition of health and structural 
integrity. This trophic influence does not result from a definite 
range of vibrations of a special set of nerves, but appears to be 
associated with the nerves in general: thus, if a motor nerve be 
destroyed, gradual atrophy and degeneration will occur in the 
museles corresponding to that particular nerve, Again, & 


A REVIEW OF MODERN THERAPEUTIC * 
destruction of the optic nerve will be f, METHODS 
à followed, not 
loss of sight, but by the wasting away of the con 
hall, Most forms of disease are the direct or pine eve 


the diminution or eessation of the trophie n i * 


organ or group of organs. For example, as a result of overwork, 
lack of sleep, and improper food, the potential nervous energy 
of a given organism is greatly depleted; one of the first results 
of this lack of energy is impaired circulation of the blood, which 
leads or predisposes to a chilling of the surface of the body, and a 
congestion and capillary stasis of the mucous membrane of the 
ipper respiratory passages; this is the first stage of the so-called 
ching cold." The ever-present disease-producing bacteria, 
take advantage of the temporary absence of their hereditary 
foes, the leucocytes, or white corpuscles, which are the “protective 
police” of the bodily tissues, and which are prevented from 
reaching and destroying the bacteria by the stasis or congestion 
of the capillary blood-vessels in which they are confined, and the 
disease germs therefore rapidly multiply and produce poisonous 
toxins, which are absorbed into the tissues and produce grave 
disturbances in the already depleted nerve currents, thereby 
giving rise to various functional derangements. In a short time 
the trophic or vital nerve currents of the entire body are so 
reatly depleted that extreme prostration and even death may 
occur. The functions of digestion, assimilation and circulation, 
are seriously impaired and the source of supply is thereby cut off. 
The abnormal conditions resulting from the absorption of bac- 
sometimes involve the liberation in the nerves of 
rical vibrations of a different frequency from 
to which the nerves are attuned, giving rise to serious 
functional manifestations. Thus the tetanus bacillus, when 
accidentally introduced into the blood stream through a wound, 
in the course of its multiplication, produces a toxin or poison, 
which, while extremely small in amount, and utterly insignificant 
from a purely chemical standpoint, possesses the power of 
liberating in the motor nerves, electrical vibrations of so powerful 
as to give rise to terrific motor spasm: 
z torn from their attachments by the intensity 
contractions. Still other forms of bacteria produce through 
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^«hort-eircuiting" of the 
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ions or 
ir toxins, interruptior 


nd paralysis results. 


therefore, that the majority of the gaa 
Tt wil e sit Trom disturbances of the electrical equilibrium 
alt fror The therapeutic use of drugs, which 
rce of the medical profession in pas 1 
tion or suppression of different fang 
he administration of medieines, and is so obs 
and unscientific, that the more progressive | 
pàrtion-of profession have grasped eagerly at every new 
method of healing in the hope of finding a more rational and. 
satisfactory basis for the treatment of disease The study of 
bacteriology has shown that the white corpuscles of a healthy 
y pable of preventing, or limiting infectious disease, 
etion of chemical substances, or so-called “ Anti- 
torins,” which neutralize the poisonous produets of the bacteria. 
When a patient recovers from an infectious disease, his restora- 
tion is due to the fact that the leucocytes of his blood have 
sueceeded in forming sufficient antitoxin to neutralize the 
bacterial poisons; and the disease germs, thus deprived of their 
principal offensive weapon, are picked up and devoured by the 
white blood cells, carried to the spleen, where their dead bodies 
are burned up, and excreted from the body. The antitoxins 
remain in the blood for a considerable time and protect the 
patient from a second infection of the same nature. This so- 
called "Immunity," follows a mild attack and is as effectual as 
When produced by a severe infection, This forms the basis of 
our protective vaccination against smallpox. A more scientifie 
application of the same Principle is the antitoxin treatment for 
diphtheria and tetanus, 


, the trend of modern thought in medical circles is along the 
lines of prophylaxis and hygiene; that is, the study of methods 
for the prevention of disease and the preservat; 


erves, 


sa vstem. 
the sole reso 


s the stimu 


viously emp 


ounds or abrasion 
be of a mild form, of short. 
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tion, and confined to a small area. Hygiene, consisting in 

ıl attention to the laws of health, plenty of sleep, out-of- 
exercise, wholesome food, bathing, ete., is now taught in 

of our schools, while the large number of periodicals and 
cazine articles treating of various hygienic subjects, is in 
f a striking evidence of the intense practical interest mani- 

| by the masses in this most important evolutionary move- 

nt. Under the influence of public sanitation and personal 
ziene, we may legitimately hope for the absolute suppression 
all forms of infectious disease within a few generations. 
leanwhile, however, the medical profession will be called upon 
) continue its present work of fighting acute and chronic mani- 
stations of disease in the individual, and it only remains for the 
physician to decide what particular method, or methods of 
treatment are in his opinion best suited for the purpose. The 
mpirie use of drugs has constituted nine-tenths of the thera- 
peuties of the past century. The obviously unscientific character 
of such a system of treatment has long dissatisfied its followers. 
Attempts to formulate drug therapy into a science have met 
with but little success up to the present time. Haknemann’s 
Homeopathy, based upon the so-called “Law of Similars,” has 
been heralded as the true solution of the above problem and a 
considerable fraction of the medical profession are followers of 
this system. A careful and conservative study, both from a 
clinical and theoretieal standpoint has led the writer to the con- 
clusion that, while a limited number of powerful drugs act in 
accordance with a theoretical “ Law of Similars,” a much larger 
percentage of the various substances used as medicine absolutely 


refute Hahnemann’s hypothesis; and unfortunately the nature 


of therapeutic drug action is not one which admits of solution 
by the present experimental methods of the scientific laboratory. 
The above conclusions regarding the reliability of the Homeo- 
pathic system apply equally well to the doctrine of “Specific 
Medication" as taught and applied by the so-called “Eclectic 
Practitioners.” According to this hypothesis, for each and 
every disease to which the flesh is heir, Nature has conveniently 
and most accommodatingly provided a “specific” remedy, and 
it only remains for the physician to determine the particular 


HIGH-FREQUENCY CURRENTS 
ated to the different di ased conditions in o 
8 complete and scientific system of therapeuti 
cum „s it to be distinctly understood that he 
wins denying the curative possibilities of 
that valuable results may be obtained 
applied in accordance with the 
ies les of homeopathy, m or empiricism isa truth 
Phich 1 ; has conclusively demonstrated in his own practice; 
si lea iy or collectively these systems satisfactorily 
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substances rel 
to obt 
The wr 1 
neither condemning nor 
drugs; on the contrary 
remedies whether they be 


olve the problem. of the treatment of disea se, he most emphati- 


ally denies. 
f Spa objection to all these methods lies in the fact that 
they approach the problem of disease from the wrong stand- 
point. If the home of a Western pioneer be attacked by a band 
of hostile Indians, his first impulse would naturally be to seize 
his rifle and endeavor to kill the marauders; experience, however, 
would have taught him the fallacy of such a course of action, 
and before beginning offensive operations he will do everything 
in his power to strengthen his defense. After barring the doors, 
closing his windows with heavy shutters, and placing his women 
and children in the cellar out of the way of stray bullets, he will 
then, and only then return the fire of his s vage adversaries. 
The application of the above illustration is obvious; instead of 
endeavoring to kill the disease germs and to remove or suppress 
the symptoms produced by their toxins by the administration 
of different drugs, we should use in our power to 
stimulate and assist the organ ll to its aid the different: 
defensive and protective resources with which Nature has pro- 
vided it. Inasmuch as we know that the disease-produeing 
agencies are as a rule readily overpowered and destroyed by the 
natural, vital and resistive forces which are present in the body 
of a perfectly healthy individual and which exist potentially 
ven in weak organisms, the obviously ideal method of treating 
disease would be to infuse into the patient's organism artificial 
forces of the same Physical nature as those which mainta 
deum and destroy disease in the body of a person of normal 
health and vigor. This is all very true, theoretically, but is it 
possible in actual practice to generate and apply vitalizing 
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ores of the above character? The ultra-conservative physician, 
oe practice consists of the empirical use of drugs along Wu 
tically similar to those followed half a centu 
ply unequivocally “No!” But the progressive gels 
I F ë m À e practitioner 
the twentieth-century type,” who is conversant with the 
i velopment of Physical Therapeutics during the last decade. 
|| answer as emphatically in the affirmative. It is not e 
voretieally possible to produce artificial forces similar to those 
hich maintain health and vital activity in the normal human 
jody, but we have produced, and are employing at the present day, 
therapeutic agencies, which, if not actual duplicates of the nerve 
vibrations through which Nature maintains health and functional 
activity, are at least sufficiently like these forces in that they 
increase vital resistance, reéstablish depleted functions and 
assist in the elimination and suppression of disease-producing 
agencies. These forces comprise the Electrical Vibrations, 
known as “Alternating Currents of High and Low Frequency,” 
and their etherie counterparts, namely, the various forms of 
Radiant Energy. 


CHAPTER XXI 


ACTION OF OSCILLATORY CURRENTS 


PHYSIOLOGICAL 

» attempting a consideration of the effects produced i 
ad ue Currents upon the functions and constitution of 
ret PAEH, s it may be well to briefly review the pd 
kn ye Nine action of the simpler forms of electrical 
veal MET. been employed in the treatment. of disease, 


Under the latter head may be mentioned: 

(A) The Constant Galvanic Current. 

(B) Interrupted Galvanie Current. ; 

(C) The Slow Faradie Current of Low Voltage. 

(D) The Rapid High Tension Faradie Current. 

(E) The Sinusoidal Alternating Current. 

(F) General Electrification with the continuous High-potential 
Current from a Statie Machine. 

(G) The Static Breeze. 

(H) The S 

(I) The 

(J) The Static Induced Current. 

(K) The Static Wave Current. 

The galvanic current is continuous, of low potential and high 
amperage. It is obtained from a series of battery cells, or from a 
shunt from the Edison 110-volt Direct Current, The effects of 
its continuous passage through the body are mainly due to the 
chemical action of the products of the electrolytie dissociation 
Of the salts dissolved in the tissues, Chona. and other acid 
products are liberated at the positive electrode; caustie soda and 

gas forming at the negative pole. If the current be 
on will be produced, a hard, red 
of the anode, while the tissues at 


the destruction of urethral strie- 
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v, superfluous hair, and small tumors by negative el 
physiological action of the galvanic acna gosta 


is sedative, 
: Rs and stir 
gestive and counter-irritant on the tissues in the v iru 

s icinity of 


ostatic and germicidal near the anode 


Fic, 152.—Apparatus for Generating Galvanic and Faradie Currents from 

Battery Cells or Edison 110 Volt “ Direct” Circuit 
the cathode. ‘This current is also employed for the dissemination 
of various remedial agents through the tissues of the body. (Fig. 


152.) 
The interrupted galvanic current and 
fíects upon the human 


the slow low-tension 


Faradie current produce very similar 
organism, their action being mainly upon the muscles and motor 
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nerves. They are employed therapeutically asa 
massage, producing clonie contractions of the m 


Fic. 153.—Diagram of Static Electrification. 


of “passive exercise” of value in cases of rheumatism, 
paralysis and muscular stiffness. ; 

The rapid High-tension Faradie Current, and the induce 
current obtained from small Leyden Jars connected to a s 
machine (D and J), are very similar in their effect upon 
organism, and are employed for the relief of pain of nei 
origin, such as neuralgia, sciatica, herpes zoster, ete. (Fig. 


Fic. 154.—Static Breeze.” (Diagram.) 


The sinusoidal current, by producing smooth wav 
trations of the muscles, causes alternate influx, and 
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of the blood in the tissues near the electrodes, thereby i 5 
Jocal nutrition, oxidation and elimination, Tt has 

less successfully em- 3 been more or 
ployed in the treatment 
of rheumatism and 
gout, and in the absorp- 
tion of exudates, effu- 
sions, ete. 

The general effects of 
static electricity are of 
a restful sedative char- 
icter, relieving insom- 
nia, headache, and 
reflex neuroses. The 
"breeze" and “brush” stimulate the peripheral nerves, inereas- 
ing circulation and relieving superficial pain. (Fig. 154.) 

The static spark produces profound contractions of the deep- 
seated muscles and is therefore of value in the treatment of 
rheumatic and paralytic affections, involving structures in the 
interior of the body which cannot be reached by the Faradie or 
interrupted galvanic currents. (Fig. 
155.) 

‘The static wave current produces 
rhythmic contractions of a less pro- 
found, but more widely diffused 
character. It is of especial value 
in the relief of chronic inflamma- 
tory conditions. It js also used in 
the treatment of rheumatism, gout 
and spinal disease. (Fig. 157. 

It will be noted that all of the 
above modalities produce effects of 
a stimulating character; in other 
words, they merely incite the 
Fic, 158. Diagram of Statie different types of nerves to the 

indiueed Current liberation of vibratory energy, 
1 resources, although temporarily 
This effect may be compared to 


Fie, 155.—Diagram of Static Spark Treatment. 


thereby depleting the vital 
inereasing their activity. 
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the action of a blast of air on the waning fire of a f 
The intensity and energy of the combustion is tem 
increased, but at the expense of the already depleted fuel. 
easy to put coal on the fire but it is not always easy to give bai 
to the body the vital energy expended through the action 
nd stimulant agenci = 
In sluggish or dormant conditions involving diminished i) 
lation and accumulation of waste products, counter-irritant | 
iulant applications will often re-establish functional 
and restore the healthy action of the body, providing 
the latter be well nourished and in possession of sufficient reserve ~ 
ithstand the temporary overdraft on its resources, 9 
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Fic. 157.—Diagram of Static Wave Current. 


Where the vitality has been already greatly depleted, however, 
as in the advanced stages of pulmonary tuberculosis, or in & 
patient just recovering from typhoid fever, the use of powerful 
stimulants, whether electrical or medicinal, would doubtless be 
attended with almost immediate fatal results. In these eases 
the chief resource of the physician has been to carefully husband 
the already depleted vitality, by rest and general relaxation, 
meanw endeavoring to recharge the body with potential 


energy by the aid of concentrated nutriments, given in a pre- 
digested form. 

High-frequency Currents, more especially those of the Tesla — 
type, possess therapeutic powers which are not exhibited by any _ 
of the remedial agents known to the profession. In passi 
through the body of a person whose vitality has been almost _ 
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exhausted through the encroachments of disease, these currents 
appear to promote circulation, inerease metabolism, and more 
or less completely restore the generai harmony betian the 
vifleent functions of the body, seemingly without the slightest 
expenditure of the scanty residue of vital energy stored up 
in the cells and tissues. In other words, we have in these s 
rents a means of increasing Vitality without the necessity of 
digesting, assimilating and storing the nutritive material which 
rdinarily carries the potential energy which forms the single 
source of supply for organisms belonging to the animal kingdom. 
While a certain amount of nitrogenous material must be peri- 
dieally assimilated for the repair of the worn-out cells and 
tissues of the human body, the larger portion of our food supply 
is simply a cumbersome and unscientific source of energy for 
the performance of the various bodily functions. Vegetables 
obtain their energy directly from the sun in the form of radiant 
heat and light, and it should therefore be quite possible for man 
to obtain his energy directly, provided a vibratory force could be 
obtained which would be capable of ready diffusion through 
the tissues and absorption by the nerve centers. To a certain 
extent, the Tesla High-frequency Current possesses the above- 
mentioned requirement, and the next decade will probably 
witness the satisfactory demonstration of the ability of properly 
attuned electrical vibrations to take the place of the entire food 
supply with the exception of a small amount of proteid material 
for tissue repair. 
The physiological action of currents of high frequency is 
primarily exereised on the cellular chemical processes, increasing 
the vital combustion both in quantity and intensity, and facilitat- 
ing the elimination of waste products. There is an increase in 
Y notor activity and a slight rise in arterial tension; the 
ng power of the blood is increased, a fact of great im- 
portance in the treatment of gouty conditions, inasmuch as it 
involves the conversion of the urie acid depo: into soluble 
urea. There is a peculiar inhibitory effect produced by High- 
frequeney Currents upon the peripheral nerves. Local an- 
ssthesia may be produced in this way and the reaction of the 
superficial tissues to Galvanism and Faradism is sensibly dimin- 
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i el V for the 
: rhe use of the High-frequency Are fi 
ra pes involves a similar inhibitory effect 


of mok ; ai à 
dius by the fact that a discharge which at first causes 


soon renders the area practically ansesthetized. E 

High-frequency Currents have been found capable of s i 
cultures of pathogenie bacteria and of destroying the to: city 
of their poisonous products. This fact explains their thera- 
peutic value in the local treatment of abscesses and Septic: 
ulcers by the effluve, and the successful treatment of pulmo; a 
tuberculosis by the application of the d'Arsonval or Tesla Cue 
rents through the methods of auto-conduction and auto-con- 
densation. Experiments on tubercular guinea pigs by Doctors 
Lagriffoul and Denoyes, have shown that an actual inflammation 
is produced upon the tubercular nodules by the High-frequency 
Currents, which are subsequently entirely freed from their 
bacilli by the phagocytic action of the leucocytes. 

Ever since the High-frequency Currents were first exploited 
for therapeutic purposes, great interest has been manifested in 
the peculiar immunity of the human organism to currents of 
this deseription even when their volume or amperage is several 
times the amount necessary to produce instant death if the 
frequency of the currents were low instead of high. One of the 
first explanations of this peculiar “paradox” was based upon 
the assumption that High-frequency Currents did not actually 
penetrate the body and were conducted entirely upon its sur- 
face. While this might be true in the case of the homogeneous 

lic conductor, it has been demonstrated that these currents 
= S transmitted through all parts of the human organism, 
peu peng a complex structure whose tissues differ widely 
SE a = pt p. electrical osei llations. The explanation 
e E irk. at is more in accord with the facts deduced 
ductivity above pere Ndue a 
tive effects of the Sess - D'Arsontal attributes the d 
the intense secondary cans EE E et hoe 
diferent types of it, lations which they eI 
a Low-frequency murs. 3 the motor ae for Nes 
intense vibrations oe Ed one ampere would excite s 
Tally to tear the muscles from their 
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sockets. E Ei of snag amperage to destroy lif 
sciousness, the Low-frequency Currents od it or con- 
painful sensations through the secondary duce intensely 
they induce in the sensory nerves. Currents oseilations which 
on the other hand, oscillate with such eer A oe frequeney, 
or motor effects are produced, inasmuch as all ipu no sensory 
ns beyond. 1000098 Eee RS eae 
Dom of Troa MILL a DM 
While the theory of d'Arsonval satisfactorily explains the 
passage of High-frequency Currents of great volume through the 
human organism without injury to the latter, it is not in the 
writer’ opinion the only reason for the immunity of the body. 
Careful investigation of the action of Low-frequency Currents 
es where death has been produced by their passage through 
the body have shown that in addition to the injuries resulting 
from the excessive vibrations induced in the various nerves, 
there is more or less serious destruction of the more delicate 
tissues, such as the axis cylinders of the nerves, which can be 
explained only by the resistance which these structures offer to 
the current and the mechanical disturbances resulting from the 
forcible overeoming of this resistance by the electronic streams. 
If a dam be built across the path of a river, the water will be 
held in check, and only a small amount will overflow. If the 
volume and force of the current be incre: ed, and if certain 
portions of the dam be imperfectly constructed, the foree of 
the stream will break down the resistance at the weak point, 
and in this way the entire dam may be destroyed. This homely 
analogy will illustrate the destruction of the nerve filaments, 
and the subsequent death of the entire body through the forcible 
passage of the streams of electrons which constitute a continuous 
or Low-frequency Current. In discussing the physical properties 


of High-frequency Currents, attention has been called to their 


freely flowing through non-conduetors and bodies of high 
sual interference phenomena 


resistance; the absence of the us 
having been explained by the fact that these “C "urrents" are in 
reality not currents at all, but transmitted electrical vibrations. 
‘The destructive interference phenomena, due to the passage of 
heavy currents through high resistance, are mere friction effects, 


HIGH-FREQUE! 
the passage of matter through matter, 
sage of a High-frequency Current, however, involves 
transmission of energy A continuous or Low-f 
Current may be compared to a stream of air flowing through c 
tube, while the high frequency resembles sound waves frangi 
mitted through a similar tube. In the firs instance, energy ig 
;smitted in company with moving matter; in the latter the 
nsmitted by the vibration of stationary matter, 
diaphragms stretched across the pipe, in the first 
instance, would either stop the stream of air, or be ruptured: 
and disintegrated by its foreible passage. Diaphragms of this 
kind would interfere scarcely, if at all, in the passage through 
the tube of energy in the form of sound waves. Let it be 
remembered, therefore, that High-frequency Currents are simply 
forms of vibration, and are consequently transmitted by any 
clastic medium, irrespective of its electrical conductivity. 
It is this fact which explains the immunity of the human 
body to the passage of High-frequency Currents of great volume. 
‘The use of High-frequency Currents for therapeutie purposes, 
produces remarkable curative effects, many of which can be 
satisfactorily explained only by the assumption that we have 
in these currents a rough counterfeit or substitute for the peculiar 
nutritive flux transmitted through the nerves to all tissues of 
the body to which we give the name “ Trophic Influence.” It is 
this trophic power which enables the cells to absorb their quota 
of nutriment from the blood, to maintain their vital resistance, 
e to perform their various functions. The exact manner in 
wove See y Currents replace or regenerate the 
Reese ee as not been definitely determined. That 
y y in the above manner will be evident from a 
a ra of some of the cases cited in the chapters on 
Paa Therapeutics.” The increase in the trophic and 
Baia Ftd forces produced by the passage of High-fre- 
the iehi ui ery much more intense in connection with. 
Ik d nuc has from a Tesla Coil, than with the 
Vurrents of d'Arsonval. The Tesla Currents also 


wea more powerful action on the vaso-motor system and 
© therefore of the utmost value in the relief of passive con- 


the 
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gestion, Whether occurring as a result of the depletion of the 

forees Of the sympathetic nervous system, as a symptom of 
anie renal or cardiae disease, or in the initial stages of the 
ite infectious fevers. 

The secretory functions of the body, involving the action of 

various glandular structures in the elaboration of the differ- 
nt digestive ferments, etc., are strongly stimulated by the 
tion of the currents from a Tesla Coil. In cases of nervous 
dyspepsia, for example, where gastrie digestion is absolutely 
suspended, owing to the lack of the sympathetic nerve currents, 
which in the healthy organism, incite the glands of the gastric 
mucosa, to the secretion of hydrochloric acid and pepsin, the 
application of the Tesla Current seems to temporarily restore 
or replace the lacking nerve force, inasmuch as the secretion 
of the gastric juice almost invariably follows the direct High- 
frequency Treatment of the sympathetic nerve centers. 

In addition to the general vitalizing, invigorating, and har- 
monizing effect produced by the passage of the Tesla Currents 
through the human body, there are a number of local effects 
peculiar to the different methods employed in the application 
of the eurrent to the affected areas. The differences in the 
physiological action of the various methods of treatment depend 
primarily upon the nature of the discharge and the peeuliarities 
in the form, material and construction of the active electrode. 
As a consideration of the distinctive physiological action of the 
various methods for the local application of High-frequency 
Currents involves the discussion of the different pathological 

conditions amenable to treatment by the respective modalities, 

the writer has included both of the above subjects in the ensuing 
chapter on the “Therapeutic Effects of High-frequency Cur- 


rents.” 


CHAPTER XX 


E THERAPEUTIC ACTION OF HIGH-FREQUENCY CUR} 
THE BRAPE 


IN studying the therapeutic action of oscillatory a 
bi h M the modalities or methods of application 
nig) J' : E P 
be considered in the following order: 
(A) Currents of relatively Low Voltage and High Amper 
; Methods of production: 
(a) D'Arsonval Solenoid. 
(b) Primary Tesla Coil. y 
(c) “Thermo-Faradic” Coil. 
Methods of Application: 
(I) Direct 
(a) abile” with Stationary Electrodes. 
) “Labile” with Movable Electrode. 
(II) Indirect Treatment. 


(a) Auto-Conduction with d’ Arsonval 
(b) Auto-Condensation with C. 
(c) Combined 

Spiral. 


“Cage.” 
ondenser Couch, T 
"Treatment with the Pifjard Condenser t 


(B) Currents of Very High Potential with Relatively Low 
Amperage, 


Methods of pi 


(a) Oudin Resonator wit b ‘oil 
ioe r with Ruhmkorff Coil. 


roduction : 


© The ie ere em 
Methods of Application. 
(D. Monopolar Treatment, including: 
(a) Direct (D) Effluve. 
Application (II) Pseudo-Statie Spark. — 
sada oni aa 


autery). i 
of (V) Vac Electrode a 
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(b) Indirect Application of the same Modalities, 


(II) Bipolar Treatment including: 
(a) Tesla Effluve. 
(b) Tesla Spark. 
(c) Tesla Vacuum Treatment. 
(d) Double Vaeuum Treatment. 
(c) Double Effluve Treatment. 
(f) Tesla Auto-Condensation with Couch. 
(g) Tesla Auto-Condensation with Vacuum Condenser 
Chair. rs 
(III) Multi-frequeney Methods includin 
(a) “High-frequency Wave Current” by Effluve Inter- 
ruption. 
(b) “Motor Impulse Current” with Spark Interruption 
(c) *Pseudo-Faradie Current" with short Are Inter- 
ruption. 


(IV) Condenser Effluve or Pifjard “Trans-Resonator Cur- 
rent.” 


(A) D’Arsonval Currents 


The Low-potential High-frequency Currents of large volume 
are similar in therapeutic effects, and methods of application, 
whether obtained from a solenoid, primary Tesla or “Heat 


Coi" Their physiological action is exerted mainly upon the 


cellular functions and the chemical proce of the body, 


ion, promoting osmosis, and stimulating 
For this reason the d’Arsonval 
s in the treatment 


increasing tissue combust 
metabolism and elimination. 
Currents find their principal field of usefulne 
itutional diseases, involving derangements 
l growth, such as diabetes, 

z are also of value in the 


of chronic and cons 


involving progressive wasting of 


reatment of dise 
wuch as tuberculosis, chronic bronchitis 


ain tissues or organ: 
and muscular atrophy. 
In the first class of conditions the treatment is best adminis- 
tered by the indirect methods, with the cage or condenser couch. 
Practically the same results are produced in both methods, but 
it is sometimes advantageous to substitute couch treatment for 
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= here th 

vice versa, in cases where the modali 
hat of the cage, or vice E ; l 
à loyed does not produce the desired effect. (Fig. 1583 
pong with local manifestations, such ag 

Rob gene 

matism, and gout, direet treatment should be employed 
Sd applieation, with a large sponge-covered pad Over 


solar plexus, a vessel of warm salt water in which the feet are 


158.—D’Arsonval Auto-conduction C. e Operated from the Author's 


Fis. 
“Hercules” Coil. 


immersed forming the opposite electrode. The /abile method 
involves the use of a stationary electrode usually consisting of 
a Sponge-covered metal pad which should be wet with a salt 
solution, and placed over the spine or solar plexus, and a movable 
electrode consisting of a small s onge-covered disk fixed in theend 

insulating handle. (Fig. 159.) These electrodes are connec- 


5 su: 139—Diseram of ^Labiler Method for Solenoid Currents. 
S, Solenoid. P. Patient. E, E. Sponge-covered Electrodes, to be Kept 
Moving During Treatment. 
ted to the respective Poles of the solenoid, and the small disk is 
moved slowly over the affected area during the entire treatment. 
From one to five hundred milliamperes may beadministered in the 
Above manner, while if the small electrode was allowed to remain 
Sstionary, not over two hundred milliamperes could be adminis- 
‘ered without inflaming or blistering the skin. (Fig. 160.) This 
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onnection with the stabile method. leetrodes as deseribed in 


x In additi 
fect on metabolism, the labile BA be ceo T 
applied, 


produced local counter-irritant e s " 
results in relieving congestion and dy did AL. 
nd allied conditions. It is also useful in Sittin Prose 
f sciatica, tie-doloreux and traumatic neuritis Bee Sepe. 
lied directly or indirectly, a milliampere gam EE E 
c placed in series with the patient in the solenoid S z Wi 
he condenser couch or Piffard Chair (see Fig 114 Sa 
icter should be connected in series with the aaa to a i 
the metal hand electrodes are attached. In the labile ym 
the meter should be on the same side of the circuit as the 
stationary sponge-covered pad. 


Fic. 160.—Sponge-coyered Electrodes for “Labile D'Arsonvalization." 


For general hospital use the horizontal cage and condenser 
couch are best adapted, while for office treatment the Pijfard 
Chair with special condenser cushion, or the Pifjard Combined 
Spiral and Solenoid, will prove equally effective, and decidedly 
more convenient. (See Figs. 109 and 110.) 

(B) Currents of Very High Potential with Relatively Low Amperage 

The High-voltage Currents obtained from a resonator or 
Tesla-Thomson Coil differ from the d'Arsonval Currents in that 
they produce less marked effects upon the chemical processes 
of the cells, while more intensely stimulating the nerves of the 
sympathetic and vaso-motor systems, and exerting a peculiarly 
characteristic action on vital resistance and trophic influence. 

Among the European practitioners these High-potential 
High-frequeney Currents are employed mainly in the treatment 


> B ived as a rule from an Oudin 
f local conditions, being derived as a 
of local ec 


onator. currents are monopolar, they are obviously 
s the resonator : Peut iffüsedi on 

As the 1 - the treatment of conditions of a diffused general 

unsuited et America, on the other hand, High-potential 
ter. In A a inolar 

ch xe ney Currents are generally of a bipolar nature, and 
ee De l in accordance with the technic originated by the 
are employed in a 


hor, using an apparatus of the Tesla-Thomson Type excited 
author, using an appara 


161.—Piffard's Small Spiral with Condensers; for Use with 
R hmkorff Coil, 

y an alternating current t isformer, or from a Pifjard Hyper- 

Static Coil attached to a Holtz Machine or Ruhmkorff Coil. 
Owing to their bipolar origin, the Tesla Currents may be used 
carriers jor vibrations or waves oj lower frequency. The appli- 
his principle, as exemplified by the writer's Multi- 
frequency Modalities, has Opened an entirely new field for the 
development of eleetro-t] "utics, and has greatly broadened 
and enlarged the range e of the currents of high 

frequeney and high potent 
No. 1.—Monopolar. Treatment 

Direct local application of High-potential High-frequeney 
Currents is administered by means of various types of electrodes 


attached to the terminal of an Oudin Resonator or Tesla Coil, 


(See Fig. 115.) 
cffiuve is determined by the number of tums in the 
the length of the Spark-gap and the strength of the exciting 
urent. The effluve produces a sensation of warmth upon the 
kin to which is added a feeling as if a succession of ministir 
ilstones were falling upon the surface, 

If the distance between the electrode and the body be dimin- 
ished to the point where the discharge shows a tendency to 
change from the effluve to the spark, an alisost painful sensation 
is produced from the bombardment of the skin by the rapidly 
moving ions. Continued application of the latter deseription 
produces redness, congestion and even blistering if the treatment 
be unduly prolonged. As a rule the effluve should not be given 
with the electrode at the above minimum distance, the latter 
being employed only in the treatment of indolent ulcers, and 
where it is desired to produce artificial inflammation as in 
psoriasis, chronie eezema, ete. 

In the usual effluve treatment, the electrode is held just near 
enough to cause an agreeable tactile sensation on the part of the 
patient. 

The effluve produces a threefold effect upon the tissues of the 
body, t rst being due to the action of the electrical oscillations 
transmitted through the air-gap, and radiating through the 

tissues near the treated area. These oscillations relieve conges- 
tion, stimulate nutrition, and increase the activity of the vaso- 
motor system and trophic nerves. The second effect of the 
cffiuve results from the ionic bombardment of the treated surface 
and is of a stimulating counter-irritant nature. The third effect. 
is due to the ozone and nitric oxides liberated by the effluve and 
driven by it into the superficial tissues; the germicidal action of 
the effluve on septic uleers, pyogenic infection and parasitic skin 
diseases is no doubt largely due to the production and diffusion 
of the above gases. In addition to these effects, there are other 
distinctive results of effluve treatment, which will require further 
investigation for the determination of their exact nature and 


solenoid, 
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ie value; y are produced by the action of the 
therapeutie value they are prod 4 
secondary ether vibrations resulting from the oscillatory dis- 
charge, which probably include rays in the blue, violet and ultra- 
" ith heat waves and Hertzian radiations of 


violet. together 

nt periodiciti x 

The “Resonator Effluve" is of value in the treatment of a 

large variety of local affections, particularly those of a septic or 

inflammatory type, and has given excellent results when com- 

bined with d’Arsonval treatment in cases of general diseases 
with local manifestations, especially pulmonary tuberculosis, 

The “ Pseudo-Static Spark " and the method for its produetion 

and application have been described in a previous chapter. It 

is of comparatively little value when derived from the single 

sonator, but may be used with good results over 

s a substitute for the actual cautery, in the treatment 

ith exuberant granulations and for the relief 

of pain in obstinate neuralgie conditions where other methods 

pplication have failed. 
The “ Direct Arc" from a resonator or Tesla Terminal was first 
employed for cautery purposes by the present writer in the 
removal of small superficial tumors, and as a substitute for 
incision in cases of carbuncle, and acute superficial abscesses. 
After the first few seconds, but little pain is experienced, owing 
to the anaesthesia produced by the discharge through inhibition 
of the sensory nerve currents. Virulent septic foci have been 
Successfully sterilized and the toxins destroyed in a number of 
cases treated by the writer by the use of the High-frequency Are. 
It is only fair to state, however, that in the majority of the 
above cases, an indirect are from a Tesla Coil was employed, and 
ìt may be questioned whether the same results would have been 
produced if the direct are from a resonator had been used. 

Direct application of the resonator discharge by means of 
glass electrodes, containing rarefied gases or some other con- 
ducting substances, produces a series of effects quite different 
from those obtained from the modalities above described. When 

surface of the electrode is in direct contact with the 

n, the discharge passes to the latter in an even regular manner, 
concentrating the oscillatory effect on the tissues immediately 
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under the electrode, wit 
which results from the 


the action on the trophic and v. 
tion and counter-irritation re 
almost entirely lacking whe: 

applies more especially 

type. Electrodes of the 


How Red-vacuum 
are more generally used in 
Currents than either the 
se of a solid conductor su- 
lass or hard rubber. 
ntages over low vacuum 
except in cases where Special stimulation of mucous 
is desired. Even 
in these cases the vacu- 
um electrode may be 
made to produce identi- 
cal results by simply 
covering it with one or 
more layers of cloth or 
chamois leather. (Fig. Fro, 162.—Vaeuum Electrode Covered with 
162) Chamois Skin. 

When applied directly to the skin or mucous membrane, 
vacuum electrodes produce practically no sensory effect other 
than a slight warmth. In addition to their trophic and vaso- 
motor effects, they exert a sedative action upon superficial 
tissues which renders them of value in the relief of acute conges- 
tion and local inflammation. They tend to break up areas of 


infection by relieving stasis, promoting phagocytosis, and dis- 
u lling and effusions of traumatic origin 


ersing exudates. $ a 
erii nted by immediate 


are promptly relieved and ecchymosis pre = 
application of the Red-vaeuum electrode. Acute coryza, 
tonsilitis, acute urethritis, and ce adenitis, all l 
readily to this variety of treatment provided the electrode is 
employed in the incipient congestive stage, and before the 
tissues have become infiltrated with small round cells and 


leucocytes. 
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advanced stages of the above diseases, as 


In more 


other sub-acute inflammations involving mucous cavitie 
trodes of the “ White-vacuum ” type, exhausted to less 


one ten-thousandth of an atmosphere, will probably pro 


satisfactory results. 
The difference between the White- and Red-vaeuum elec 

so far as their therapeutic action is concerned, de] 

da , depends uj E 

difference in frequeney and wave-length between the pon the 

oscillations and waves of radiant energy produced by the electr 

cal vibrations in their respective vacua. With the mod 


Fis. 163—Ultra-violet V; 
Ultra-violet Vacuum Lamp with Quartz Lens. 


vacuum electrode a consi 
tions consist eae considerable portion of the secondary radia- 
ght waves in the blue violet and low ultra-violet. 


The high u i 
igh ultra-violet = 2 
t S olet rays which are produced in the tube are 
by the wri = 55 walls, but by means of a device originated 
is let rays may be added to the thera- 
ions from the electrode. This is accom- 
px nde nue hermetically sealed in the end 
Which in “ectrode, behind which is placed a min 
ductos oeonmeeted to the resonator terminal. Puri. i He 
Mitra ior UY vapor into a tube of the abov aa 
rays may be greatly increased im intensity. Ov br 
: ens 
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ig their construct) 
tructi 
mployed, but the peres 


to the difficulty and expense attendi 
electrodes have not been general; un 
obtained excellent results from es i 
acne, eczema, Sycosis and epithelioma, — ^ eatment of 
The use of vacuum electrodes of the ens 
and form, but exhausted to an X-Ray vac nny Construction 
usual “Low Red” has been already seferred py f the 
chapter. Electrodes of this type were first i i Pie 
writer for the treatment of malignant d ete ae bd ki 
mueous membrane, and have given excellent bini SAT 
in these conditions but in the treatment of A PEAP d E 
affections of an indolent and atrophie type, SM ease 
‘ype, ove 


B 


Fic, 164.—^ Indirect Vacuum Treatment:” R, Resonator, or Tesla Coil 
Terminal. 


refractory to treatment by means of electrodes of the White- 
vacuum type. 

The term “Indirect Treatment applied to those methods 
of administering the discharge from an Oudin Resonator, in 
which the patient is directly connected to the latter by means 
of a metal electrode, and the current localized or drawn out of 
the body by means of an electrode connected with the ground 
or the body of the operator. (Fig. 164.) Although frequently 
employed with the conventional Oudin Resonator discharge, 
treatment by indirect application is of much greater efficiency 
both constitutionally and locally, when given by means of a 
modern Tesla Apparatus. The writers “Ajax Machine is 


adapted for this purpose. 
ve from a metal point electrode is seldom used in- 
k and vacuum treatment are fre- 
Indirect methods have the 


especially 
The eff 
directly; but the are, 


quently employed in this manner. 


236 : aee 
advantage over the simpler direct application, in that t 

ism is subjected to a vibratory bath by the electrie o 
onn | effects penetrate more deeply, 
tions while the local effects pei 
ondary local action is less intense, however, unless the eu 
be derived from a Tesla Coil instead of a resonator. With the - 
former apparatus almost as powerful charges e» be obtained 
after the current has passed through the patient's body as those — 
resulting from the direct application of an Oudin Resonator 
Current. ` 

The indirect spark produces a perceptible effect upon the 
motor nerves somewhat similar to that of the statie spark, 
although the resemblance is less marked than when the bipolar 
or Tesla Technic is employed. Tt is of value in the local treat- 
ment of muscular and articular rheumatism, gout, neuralgia, ete. 

The indirect are was employed by the writer in his first experi- 
ments in the use of the High-frequency Discharge for cautery 
purposes. The technie for its application has already been 
given. The direct use of the resonator are for the same purpose 
as subsequently suggested by Oudin, does not seem to produce 
equally satisfactory results. This i probably due to the fact 
that the Tesla Current consists of a series of almost uninterrupted 
oscillations, and consequently produces more intense heating 
effects than the are from the r sonator. 

Freund enumerates a series of effects produced by the High- 
frequeney Are and Spark on various forms of bacteria, and areas 
of infection artificially produced in rabbits and guinea pigs. He 
gives detailed accounts of these and other experiments, which 
show the bactericidal and destructive effects of High-potential 
Discharges. As much of the evidence adduced was derived 
from experiments with discharges of low frequency, the writer 
has deemed it unnee sary to incorporate a detailed review of 
the above researches in the present volume. 

It may be remarked in passing that the skeptical attitude 
mibited by Freund toward the therapeutic possibilities of 


High-frequency Currents is similar to that of a nuthber of 


phy 


sane, both abroad and in this country, who have taken 
up thes 


tudy of electro-therapeutics as a result of special research 
and practical application of the X-Ray. Just why the Roentgen 
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specialist should adopt a skeptical attitude not Bi, 
clectro-therapeuties, but toward the ddectro-therapeaticn 
s s difficult question to answer. It is a generally accep cus pue 
ywever, and may perhaps explain the ultra-conse: i = 
sin well-known authorities in dis D tesis 


scussing the therapeutic 


except in the destruction of inac actual crutery 
the nasal or uterine cavities, Indirect irri 
«la Current by means of vacuum electrodes, has been employed 
by the writer in the great majority of the cases in his clinics and 
believes this 
: t igh-frequeney 
Treatment, inasmuch as it admits of the simultaneous production 
of vitalizing and curative effects upon a local lesion and the 
general system. The usual technie involves the connection of 
the patient to a Tesla Terminal and the application of the 
vacuum electrode held directly in the operator's hand, or fixed 
in an insulating handle connected to the ground through a steam 
or water pipe. In the case of patients of a highly susceptible 
nature who object to the slightest stimulation, the constitutional 
effects of the maximum current of the machine may be obtained 
with a minimum of local stimulation by the following modifica- 
tion in technic. A vacuum electrode in an insulated handle is 
applied to the affected area and instead of a direct ground con- 
nection with the electrode, a second vacuum tube is employed. 
The latter is held in the left hand of the operator, and after the 
current is turned on, the second tube is brought within sparking 
distance of the glass surf: of the active electrode, near the 
point of its attachment to the insulated handle. By varying the 
distance between the two electrodes or by moving the tube in 
the left hand nearer to the part of the insulated electrode which 
is in contact with the body, the strength of the current may be 
regulated. The second eleetrode together with the spark-gap 
between the glass surfaces forms a sort of rheostat, regulating. 
and limiting the local discharge of the current. By this method 
the mildest possible vacuum electrode treatment may be given, 
as, for example, in cases of eye trouble or in the treatment of 
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Be n 
an acutely inflamed ear drum. This method is also of 


the treatment of an extremely nervous patient. 


No. 2-—Bipolar Application or Tesla Technic 


For bipolar application, a Tesla Apparatus of the type intro. 
duced by the writer, having the triple terminals already described 1 
will be required. Apparatus of the same: character but of — 
different make may be used with the addition of a set of the 
above terminals. The following methods of application involye 
the production of secondary waves of relatively low frequency, 
superimposed upon the rapidly oscillating Tesla Current. These 
Low-frequency Effects are, however, comparatively weak and 
do not properly belong to the group of modalities which the 
writer has termed ^ Multi-frequency Currents.” 

The administration of the Tesla Effluve involves the direct 
connection of the patient to one terminal by a metal electrode 
held in the hand, or preferably, applied over the solar plexus, the 
opposite terminal of the coil being connected to a metal point or 
brush electrode from which the effluve is applied in the usual 
manner. 

A peculiarity of the Tesla Effluve is the wave-like sensory and 
motor effect obtained in the tissues near the metal electrode by 
successively lessening and increasing the distance between the 
metal points and the patient's body. Application of the latter 
procedure in the treatment of functional and organic disease of 
the nervous system, such as tabes, lateral sclerosis, progressive 

muscular atrophy, spinal irritation and general nervous exhaus- 
tion, has yielded e cellent results in the writer's clinical practice. 

The stationary electrode should be in the form of a fairly large 
Plate of block tin applied to the surface of the body over the 
Solar plexus. It should be carefully adjusted so that its upper 

margin is separated by a distance of at least one inch from the 
surface immediately over the cardiac apex. The effluve electrode 
should be moved up and down the spine, its central point fol- 

lowing a spiral path as indicated in the diagram shown in Fig. 165. 

By reversing the position of the electrodes, and applying the 

effluve in a spiral path over the ascending, transverse, and 

deseending colon, excellent results may be obtained in the 
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tment of chronic constipation, hepatic toi 
intestinal atony. orpor and general 
By substituting an electrode ending in a small 
point for the multiple point or wire brush used w tU p 
the “PseudoStatic,” or “Tesla Spark” may be ? Reip 
Mere oi A edema o 
: e a eak current, anc 
the spark gab Hicuid bean wale as Dossible Without dob Ni. 
the conti UEM i MMSE er aT ho dich 
: ark may be directe 
upon the surface of the body; may be given through th do : 
r may be appli isl i | y IE HE: 
or may be applied to disks of tin-foil placed upon the sk 
the motor points. Contractions of the muscles will be produ 
tha ; De produced 
y the last-named method, both at the point to which the spark 


Fro. 165.—Rhythmie Effluve Treatment for General Stimulation. 


T. E., Block-tin Electrode. 


is applied and in the tissues near the metal electrode. (It is, of 
course, understood that the latter electrode should be connected 
Tesla Terminal as for the application of the effluve.) 
al effect of the Tesla Currents 
nerves and muscles, resulting 
jueney Wave. When employed 

rk is practically identical 


to the 
The Tesla Spark combines the gene 


with a stimulating action upon th 


from the super-imposed Low- 
with the tin-foil disks, the Tesla Sp 
with the writer's “Motor Impulse Curren bed in Sec- 
tion HI. The conditions in which the Tesla Sp s the 
most satisfactory results are mainly those affecting the motor 

and mus They will be considered individually in the 


ensuing chapters. (Fig. 166.) 


‘The writer's method for the application of Tesla Currents by 
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means of vacuum electrodes may be carried out in 
1st, by direct connection of the patient to the Tesla 
by a metal Sects? on the one side and a vacuum e 


i The first modification produces such 
intense action near the vacuum electrode as to cause the latter 


~The Author's Technic for Vacuum Electrodes. 


to grow extremely hot. For this reason the treatment must be 


given intermitte; 
No effec! 


nor doe 


ntly and for not more than one minute at a time. 
ct is produced upon the motor nerves by this method, 
^5 it appreciably increase arterial tension. It may there- 
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organie or kidney disease, and in the lat effusions occurring in 
tubereulosis. Where the electrode is co er stages of pulmo: 
in series with the variable effluve, Le to the dummy, 
"wave effect” produced, and this technie E or less of the 
indicated in organic heart disease, as it nS x erefore contra- 
the pulse, and lessens the inhibitory action of the the rapidity of 
nerve. For the same reason this method is sa ait 
treatment of diseases ‘involving poor circulation franks 
: ional 


anzmia, insomnia, and dyspepsia due to depleted nerve fore 
e. 


For intense local action the double vacuum electrode treatment 
may be employed, as for example, in Duce EUER 3 
3 iswhen 


x 
Fic. 108.—The Authors Treatment for Diseases of the Uterus. 


X, Uterine Electrode Pumped to an ay Vacuum.” V, "Low Red" 
Vacuum Condenser Blectrode Applied to Supra-pubie Region. 


we wish to concentrate the entire effect of the current upon the 
diseased lung tissues. » Fig. 169.) An example of this technie 
has been described in connection with the writer's apparatus for 
the combined treatment of thoracic disease by the Tesla Current 
and ozonized oxygen. The double vacuum iuethod is also of 
value in the treatment of affections of the mucous cavitie for 
example, the writer’s latest method for the treatment of cancer 
of the uterus involves the use of an internal vacuum electrode 
exhausted to an X-Ray Vacuum, connected to one Tesla Termi- 
nal and a bulb-shaped electrode of the vacuum condenser type 
applied to the surface of the body just above the pubes; the 
latter electrode is exhausted to a Low Red-vacuum and is con- 
neeted to the opposite terminal of the Tesla Coil. (See Fig. 168.) 
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The double effluve treatment may be given in Me 4 
substituting the appropriate metal points for 4 e vacuum elec- 
trodes in the above technic. (Fig. 170.) In Europe the double 
effluve has been produced by means of two resonators connected 
shown in Fig. 171. The effect is similar to that of 
except for the greater intensity of action. 
Tesla Effluve, Spark, and Vacuum Treat- 


in seri 
the single effluve 
A variation of the 


= > 


Fro. 16.—Double Vacuum Treatr 


ment, is obtained by connecting one Tesla Terminal to a con- 
denser couch or Piffard Cushion. By this method the Multi- 
frequency Effect obtained by the use of the metal electrode is 
entirely suppressed. The same method may be employed in 
the use of a Friedlander Vacuum Chair and is of great value in à 
variety of conditions more especially in skin diseases covering 


Fie. 170.—Double Efluvation from the Authors Apparatus: 


ze areas. The clothing should be removed from the affected 
of the body during the treatment. (Fig. 172.) 


No. 3—Multi-jrequency Modalities 


S previoi ed it is possible to 


almost any form or fi 
a Tesla Coil 


C ACTION. OF 
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characteristics and physiological effects of thy interrupted 
galvanic, rapid faradic, sinusoidal and static wave 


currents 
The writer has under investigation 


number of 


a considerable 


Multi-frequeney Effects, many of which differ from any of the 


interrupted or alte dis T : 
sease. In the pn : 
treatment of disea: n desee 
3 equeney Modalities which can 5 
E iv Hm E Eo possesses a modern Tesla Apparatus and 
eed by any one who p 


M 


whioh have proven ' iey 

Jinical application in the writer's practico, i 

í The. firat of the Multisfrequeney Modalitios ia the writer's: 
w fi ) 


quency Wave Current," which is produced by the 

TE in d an effluve between brass disks in series with the 
. ico in connected by metal electrodes to the terminals 
^M " ‘la Coll, Before proceeding to the further dineundon of 
Qus Sf hod, it may be well to caution the operator in regard to 
the use of the milliampere meter for the measurement of the 
intensity of Multifrequeney Currents, As the superimposed 
waves periodically interrupt or diminish the oncillatory stream 
to a degree corresponding to their own intensity, it follows that 


thelr therapeutic value through 


Vio, 172.—The Author's “Condenser Effluve" Treatment, 


the greater the prominence of the effects from the superimposed 
waves, the lower will be the volume or amperage of the High- 
frequency Current. For example, in the above wave current, 
with the patient connected with a metal hand electrode to 
Verminal (8) of the Tesla Coil, with a milliampere meter inter- 
posed, a metal electrode in the patient's other hand, being con- 
nected with the dummy, a High-frequency Current of the 
maximum amperage will pass to the patient so long as the brass 
disks are widely separated; but if the sliding rod in Terminal 
“A” be pushed in until an effluve appears between the disks, 
the patient, although experiencing a much stronger sensation, 
will be shown by the meter t iving a much smaller 
quantity of eleetrienl er ly reliable factors for the 
measurement of a Mul y Current are therefore the 


> IGH-FREQUENC 
ENCY CU 
length and nature of the air-gap, and th eee 
à i x ‘Sap, and the stre, - 
employed to excite the step-up transforme dun r 
: E : er of the 
Apparatus. The wave current above d ib 1 
Ren 3 : a ^ described feels 
patient like an irregular Faradie effect, its thers E Fe De 
bun. is quite different from either the Farwie o; n 
en a à ic or static 
induced. It isa profound stimulant to circulation i eer 
and secretion, and is often administered by the riter Mp 
> ee mr 3 i N eis 
one to three minutes at the termination of treatment: ii ne 
ne enor oh ' 3 by other 
High ete ney Modalities. An approximate idea of the el 
nature of the High-frequency Wave Ci i a E 
igl y Wave Current is given gra 
in KS 1S given graphically 
The “Motor Impulse Current the writer's term for th 
u e t s ie 
Multi-frequeney modality obtained by the interposition of a 
pscudo-static spark in series with a patient connected to a 
Tesla Coil by two metallic electrodes. 


High-frequeney 


Fig. 173.—Tracing Giving a Conventional Idea of the Nature of the Author's 
High-frequency Wave Current. 


Spark Treatment. It may also be administered by separating 
and balls in the writer’s triple terminals, connecting 


the dis! 
the patient by metal electrodes to terminal (A), and to the 
dummy, and then gradually pushing in the rod in Terminal (B), 


until intermittent sparks pass between the small balls. The 


intense local action of this current on the motor nerves and 


renders it of value in the treatment of partial paralysi 


mus 
It is graphically represented 


chronic muscular rheumatism, ete. 
in Fig. 174. 

The ** Pseudo-Faradic Current,” obtain 
of an extremely short spark-gap in the cireuit of a patient con- 
nected to the Tesla Terminals by metallic electrode physically 
the direct antithesis of the “Motor Impulse Current” above 
described, The latter consists of oscillations of great amplitude, 
periodically interrupted by groups of short oscillations, while 


ied by the interposition 
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the Pseudo-Faradie consists mainly of short oscillations periodi- 
cally interspersed with those of much greater amplitude. (See 
Fig. 175.) 


The Pseudo-Faradie is employed in practically the same man- 


tical Idea of the Author's Motor 


t it posse 
r modalities owing to the High- 


erial Idea of “Pseudo-faradie 


tor waves. It is used 
absorption of exud- 
the relief of seute 
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No. 4.—Hypersatie Technic 


The Pifard Hyperstatie Transformer produces from it 
lary coil a current of very high frequency and + Pia 


itage, but 
sing too low an amperage to admit of its use with the san 

the same 

Apparatus 
» alternating type. While it produces some effect on th 

om the 


nic as that employed in connection with a Tesla 


ality, the principal 
c of the hyperstatie eur- 
t is in the Joeal treatment 
jseases of the skin. While 
ets may be obtained 
the direct application of 
current from one pole of 
hyperstatie (see Resona- 
Technic), the most effi- 
t method of employing 
i« apparatus is by the use of 
he Tesla Technie; the vacu- 
or metal point electrode 
ng attached to one termin- 
1, while the second terminal iffard's Technic for his 
ix connected to a metal-hand i 
or to a metal plate which is placed upon the floor 


electrode, 
patient stands in his stocking feet. The 


and upon which the 
intensity of the Hyperstatic Current is insufficient for the pro- 
by the usual method. For the produc- 


duction of an effluve 
a method has been devised by Piffard, 


tion of this modality, 


Y77.—Piffard's Kleetrode for Ob og his "Truns-resonator 


Pio. 
Effluve 


which he terms the “T sonator Technic.” (Fig. 176.) 
‘The patient stands upon a metal plate, as above deseribed, the 
opporite pole of the hyperstatie being connected to an electrode 
represented in Fig. 177, which con E 
terminating in a hollow metal cup with its upper edges turned in. 


From the interior of this an effluve discharge is produced 


small coil or resonator 
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aeacty a foot in length ad fully as brilliant as that produced by 
am Oudia Rewoster, ahbourh not powesing the density and 
, from a modern Tesla Apparatus when 
the condemer technic described in the preceding 


the application of High- 

they offer no advantage 

waiment in which 

e oc Tesla Terminal pasees through 
i from which it is with- 
tator, applied as in an 

o possess certain unique 

sians report injurious 

e conclusion as to its 


CHAPTER XXIII 


HIGH-FREQUENCY CURRENTS IN THE TREATME 


NT OF DISEAS 
OF NUTRITION — 


THE growth and functional activity of the body depend upon 
the assimilation and distribution of the energy-producing organic 
compounds taken in in the form of food. Foods are of eres 
class First, the Proteid, or Nitrogenous materials, such as 
albumin, peptone, casein, and gluten, which are the “Tissue 
Builders,” strengthening broken-down cells and replacing the 
minute portions of the body which are being worn away and 
destroyed in the course of normal functional activity. Second, 
the Fatty substanees and Carbohydrates (the latter including 
starches and sugars) which furnish the body with energy, and 
are burned up in the cells as fuel in a furnace, the products of 
their combustion being water and carbon dioxide; and third and 
lastly, the Inorganic Salts (the principal representative of this 
class being sodium chloride), which, though small in amount, 
are of extreme importance in maintaining the osmotic equilibrium 
and the electrical conductivity of the tissues and fluids of the 
body. In addition to these substar the organism requires a 
constant supply of water, which is the common earrier and 
general solvent of the body, and a still more continuous supply 
of oxygen for the support of the combustion in the cells and 
tissues. The nutrition of the body therefore, is maintained 
through the digestive system, which breaks up and prepares the 
food for use, the assimilative and distributive system, including 
the absorbent, lymphatic and circulatory apparatus; the 
orygenating system, including the respiratory functions of the 
lungs and the distributory action of the red blood corpuscles; 
the metabolizing structures, including the muscles and cellular 
tissues, in which the stored-up energy of the food and oxygen is 


liberated; and finally, the excretory system, comprising the sweat 
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glands, kidneys and the venous blood, which collects and. 


charges from the body the waste products of combustion and 


vital activity. > \ 
The disorders of nutrition may therefore be classified under 


the following heads: , 
(A) Diseases of the Digestive System. 
(B) Diseases of the Blood and Heart. 
(C) Diseases of the Lungs. 
(D) Diseases involving Deranged Metabolism. 
(E) Diseases of the Kidneys. 


A.— Diseases of the Digestive System 


Gastric indigestion or dyspepsia may result from depleted 
from catarrh of the stomach, from gout, and as a 
symptom in a large number of acute and chronic 
When of nervous origin it is best treated by direct 
tion of a low vacuum condenser electrode over the solar 
the Tesla Technie with a block tin electrode over the 
dorsal spine, being the best method for the transmission of the 
current. Many cases of atonie dys; psia of nervous origin 
attended with dilatation and loss of sleep, are frequently met 
with, and are usually promptly relieved by High-frequeney 
[reatment. 
The writer has treated a number of cases of this deseription 
with excellent results. In several cases test meals of the “ Ewald- 


nerve foi 


Boas" type, consisting of a soft-boiled egg, roll and a cup of 
tea, were given prior to treatment and the result of analysis 
showed complete absence of pepsin, peptone and H Cl. Twenty- 
four hours later the meal was repeated and followed in thirty 
minutes by treatment ‘of either the Tesla Effluve or the Tesla 
Vacuum type, applied for ten minutes, followed by five minutes 
of the motor wave current with block tin e rodes over the 
solar plexus and dorsal spine. An hour later the gastric contents 
Were removed and analyzed, the result being an alm 

plete peptonization of the co ulated albumen. 


ment for a month effects a ra, lica the majority of 
s cure 
; » in the m y of 
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Dr. Chisholm ae has reported equally successful results 
n similar cases by the daily use e t 

y suto-cc d RE a M iren ida followed 

Dr. George Herschell of London has devoted considerable ti 
to the study of the High-frequeney Treatment of the disea me 
h stive tract and has obtained excellent results, 
mploys the d'Arsonval Current ap- 

lied direetly by means of metal 

ectrodes in contact with the mucous 

nembrane of the rectum and tongue 

espectively. Herschell found the 

above treatment of great value not 
only in nervous dyspepsia but in gas- 
t ulcer, gastro-intestinal catarrh 

and chronic entero-coli 

The writer has employed a similar 
technie, substituting the Tesla Cur- 
rents for those of d'Arsonval. Incon- 
ditions of general muscular atony 


es of 


He 


with obstinate constipation, the High- 
frequency Wave Current has given 
excellent results, After employing it 
for about five minutes with the two 
metal electrodes as suggested by 
Herschell (see above), a ten-minutes’ 
treatment by the Tesla Effluve, spi- 
rally applied over the course of the pya, js. Diagram of the Au- 
colon should be given. thors Treatment for Dis- 
ái $ " e of the Intestinal Canal. 
In connection with the above treat- — y, Vacuum Electrode in Rec- 
ment the writer has obtained excellent tum. M, Metal Electrode in 
results by frequently flushing the p 
large intestine. The latter procedure may be self-administered 
by the patient by means of the “Internal Bath,” or so-called 
“Casesde,” of Dr. Chas. Tyrell of New York City. (Sce Fig. 179.) 
In acute inflammation of any portion of the digestive tract, 
direct application of the low-vacuum condenser electrode in con- 
tact with theabdomen will often proveeffiescious. In appendicitis, 
which has not reached the stage of abscess formation, application 
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e over the cæcum, supplemented by a metal 3 

the above electrode over e ! 
de electrode connected to the other terminal of the coil will 


often abort the attack. Hemorrhoids, if acutely inflamed and 


congested, are usually relieved by the EN ne 
Electrode in connection with a metal plate over the solar plexus, 
“Tesla Vacuum Technic.” For chronic or sub-acute inflamma- 
tion of the rectal mucosa, such as ulcers, fissures, or fistulæ, the 


Fia. 179.— The Author's Treatment for Chronie Constipation, and for Chronie 
Colitis. 


B, Doctor Tyrell's Cuscade which Fills the Colon, C, with the Solution which 
is Connected to a Terminal by way of Metal Plug of the Bag. E, 
Mecum Condenser Electrode to be Applied to Abdomen over the Course 
of the Large Intestine, 

Same technic may be employed, substituting a White-vacuum 
Electrode in place of the ordinary low red variety. For chronic 
hemorrhoids, and in reflex disturbances resulting from the 
undue contraction of the sphincter ani, the writer's pseudo- 
Faradic technie may be employed, using the ordinary rectal 
dilators as electrodes, increasing their size at intervals in the 
tw of the treatments. The opposite electrode is the usual 
block tin plate over the solar plexus. 
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B.—Diseases of the Blood and Heart 


The distribution of nutrition by the blood stream depend: 
upon the constant circulation of the latter. Any interfe SIE 
with the movementos le tilbud xeenlte sa lor gargs (tee 
turbance of cell nutrition and growth. The viciis eee 
tained by two distinct mechanical systems; the heart, which is a 
powerful double pump of muscular fibers, which forces the blood 
with its load of fresh food and oxygen, through the arteries to 
all parts of the body; and secondly, the vaso-motor system, which 
collects the blood from the cells and tissues of the body and 
sends it with its load of waste products and gases, resulting 
from cell combustion, through the veins, back to the lungs and 
heart. The heart sends the blood out in periodic waves or 
pulses, its rhythmic motion being produced by a constant supply 
of electrical oscillations generated in the cardiac ganglia in the 
sympathetic nervous system; the movements of the heart being 
regulated or governed by a second variety of nerve foi 
transmitted through the pneumogastrie nerve. Stimulation of 
the cardiac ganglia increases the strength and vigor of the pulsa- 
tions. If the pneumogastrie nerve were paralyzed, the pulse 
would become more rapid and the heart would race like an 
engine without a governor. The vaso-motor mechanism is not 
confined to a single organ, but consists of thousands of little 
tubular pumps which surround the smaller veins, and which 
force the blood through the latter by a series of longitudinal 
waves or contractions produced by à network of conducting 
flaments called the vaso-motor nerves, which form a part of the 
sympathetic nervous system. The waves which force the blood 
through the veins result from the harmonious action of two sets 
of muscles, each of which has it: special set of nerves. The first. 
of these sets of muscles is called the vaso-dilators. The second 
the vaso-constrictors. Paralysis of the vaso-motor system, if 
complete, would cause death in a very few minutes, as the blood 
being unable to return to the heart would burst the walls of the 
capillaries and diffuse through the superficial tis Partial 
waso-motor paralysis causes a backing up of the blood in the 
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;r blood vessels, which is called Passive Congestion. In- 
me dun frequency of the heart pulsations, causes @ 
crease in mom aues. of the smaller arteries and 
X bu > whieh is termed Active Congestion. Disturbance of 
tos dibs ium between the cardiac and vaso-motor systems, 
may cause a concentration of the blood in the larger veins and 
arteries with a diminution in the contents of the remote periphera] 
vessels. This condition involves pallor and coldness of the sur- 

of the body, with a tendency to chills, thereby lowering the 
vital resistance, and predisposing the tissues to bacterial infec- 
tion. When the latter event occurs, we say we have “caught a 
cold.” Fully nine-tenths of our acute diseases result primarily 
from the above sequence of effect the initial anemia of the 
superficial tissues being in most cases due to depletion or exhaus- 
tion of the nervous energy of the great centers which supply the 
vaso-motor system. 

There is no agent known to the profession which produces 
such immediate and direct effects upon the vaso-motor system 
as the Tesla High-frequency Current: in the condition above 
described, the surface anemia and chillin give place to a 
healthy warmth and glow within five minutes after the applica- 
tion of the Tesla Current. Even where serious disturbance of 
the vaso-motor system is present, such as in the initial chill of 
lobar pneumonia, prompt and vigorous use of the Tesla Current 
either by the effluve, or wave current technic, will if persistently 
applied, destroy the toxemia, break up the superficial chill and 
fever and actually abort the disease; the patient breaking out 

© à profuse perspiration, and the pulmonary congestion 

“hanging its character so that a mild catarrhal inflammation 

replaces the virulent pneumonie infection. 

y anemia and chlorosis, general High-frequency 

WD Lo ere value in stimulating the regenerative forces 

^ of new blood cells, and increasing the oxygen- 

ng power of the individual corpuscles. JD'Arsonval Auto- 

= ao iS Tesla Low-vacuum Treatment over the spine 
D exus, Will usually bring about a progressive increase 


in ths strength and activity of the vital funetions. 
tseases of the blood. are in the majority of eases 


forces, such as the leucocytes and the elements of the blood and 
lymph, but by their stimulation of the vaso-motor system, they 
relieve the weakened vessels of undue pressure and tension, and 
facilitate the return of normal elasticity. In this manner the 
High-frequency Currents produce beneficial results in simple 
ind rheumatie purpura, varicose veins, phlebitis, aneurism, and 
arteriosclerosis! General treatment by use of the vacuum chair, 
or Low Red-vacuum Electrode Treatment over the solar plexus 
with the eondenser couch, are best adapted to the above condi- 
tions. Local treatment over the weakened vessels is not recom- 
mended nor should the Multi-frequeney Methods be employed, 
In organic heart disease the Tesla Currents are often of great 
value in assisting nature to establish compensation; in the later 
stages, when compensation has been finally destroyed by the 
dilatation of the affected muscle, the current may be used as a 
palliative treatment through its action on the vaso-motor sy 
tom and its tendency to disperse dropsical effusions. The Red- 
vacuum Electrode should be employed by the monopolar indirect 
method; or better still, the vacuum condenser chair may be 
used instead of the metal electrode; the local application of the 
vacuum tube in either of the above methods, should be over the 
cervical vertebrae and afterward over the solar plexus. 
‘D'Arsonval and other European authorities have reported à 
number of cures of organic heart disease in which beneficial 
results were obtained by treatment in the auto-conduction cage. 


— Diseases of the Respiratory Tract 


In this climate one of the most common and annoying affec- 
tions which the physician is called upon to relieve is the ordinary 
acute coryza, a catarrhal inflammation of the nasal passages, 
resulting from a mixed infection by pyogenic streptococci and 

‘Since writing the above a number of cases of Arteriosclerosis have 


been reported by d'Arsonval and his colleagues, and successfully treated by 
auto-conduet ion 
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amenable to treatment by currents of high frequency, Weake 
ness in the walls of the veins or arteries except those oh test it 
origin are corrected and strengthened by the Tesla Carta 
which not only facilitate the access of the natural regeneri "i 
zenerative 
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staphylococci; the primary infection, although not in itself a 
serious matter, so lowers the vital resistance of the entire body, 
particularly in the vicinity of the affected mucous surfaces, as 
to predispose the patient to other more rious infections, such 
as acute bronchitis, pneumonia, diphtheria and epidemic in- 
fluenza. If applied in the early stages of the attack attended 
with symptoms of disturbed equilibrium in the blood-vessels, 
such as congestion of the nasal mucosa with a profuse watery 
discharge, chilliness, alternating with fever, the Tesla Currents 
will usually give prompt relief. Tesla Vacuum Treatment with 
a metal electrode over the solar ple: nd a slender Red-vacuum 
Electrode inserted in the nostrils will promptly relieve the con- 
gestion and in many instances completely abort acute coryza; 
the treatments should not be discontinued with the disappearance 
of the symptoms; ten-minute treatments given at intervals of 
three hours so long as the acute symptoms remain should be 
given daily for a week after the attack has apparently subsided. 
The latter precaution will often save the patient from a serious 
secondary infection resulting from the lowered vital resistance. 
It is well to terminate each seance with a five-minute application 
of the High-frequency Wave Current applied by means of 
metal hand electrodes, or better still, with block tin electrodes 
applied respectively to the base of the brain and over the solar 
plexus. 

Treatment of the various acute diseases of the respiratory 
tract should be given with the above-described technic, a vacuum 
electrode of appropriate form and size being substituted for the 
nasal electrodes. 

In connection with his recently perfeeted apparatus for the 
treatment of pulmonary tuberculosis (See Fig. 151, Chap. XIX), 
the writer has devised a combined inhaler and double-vacuum 
electrode by means of which all varieties of acute and chronic 
diseases of the respiratory tract may be successfully treated. — 
This device is s 
use in acute and chronic diseases, the first being of the Low - 
Red-, the second of the White-Vacuum type. If desired, th 
electrodes may be used independently of the ozonized o 
apparatus, the two bulb-shaped cavities being loosely filled 


cotton wet with some volatil i tiseptic 
formaldehyde, or guaiacol. pipes used 
single nasal electrode previously dei, = 


Pulmonary Tuberculosis 


Prominent authorities in all parts of the world ha 
ve 


reported. 


c: of pulmonary tuberculosis successful y treated by the 
application of High-frequency Currents, Among the Ei d 
eq y Bj: juropean 


Fro. 180.—Tubulated Vacuum Electrode for Inhalation Treatment. 


A, Tube, or Air Channel. B, Double-end for Insertion in Nostrils. V, 
acuum Chamber. H, Stem to Fit in Insulating Handle. T, Top 
View. S, Side View. 
specialists, d’Arsonval Auto-conduetion and condensation have 
been employed, supplemented by an effluve treatment from an 
Oudin Resonator applied directly over the areas of pulmonary 
infection. 

The following description is quoted from Dr- Chisholm Wil- 
liams’ admirable little treatise, “ High-frequency Currents in the 
Treatment of Some Diseases” (published by the Rebman Co. of 
New York and London): 

“Jn July, 1901, the author read a paper on ‘The Treatment 
of Phthisis by Electrical Currents of high frequency and high 


potential,” before the British Medical Association at Cheltenham, 
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à ob: x c-three consecutive cases were treated, 
and obs à ende : 
There is reason to believe that the currents act in these cases in 
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the following manner: j t 
"Firstly, on the tubercle bacilli themselves by making them 


if they were under the X-Rays, 
4 Forbes Ross and Norris 

Woljenden, in their paper on the ‘Effects produced in Cultures 

of Tubercle Bacilli by Exposure to the Influence of an X-Ray 
Tube’ (Archives of the Roentgen Ray, August, 1900), they observe 
that the bacilli rapidly increase in numbers and have a tendeney 
to form clumps, then get small in numbers and shape, and take 
the microscopical stains very readily, but are pale in color. 
in conclusion, ‘There is not the smallest doubt that 
‘stimulate them to excessive ov ‘growth, and only affect 

them adversely by attenuation from overgrowth.” 

“In my experience much the same process goes on under the 

The tubercle bacilli, which are 

s r numbers, quickly begin to increase, and 

after a few applications are greatly increased; they soon, how- 

ever, form clumps and get misshapen, short, and stumpy, and 

generally curved, and take the stain far more readily than before. 

After a time they begin to decrease in numbers, and later, when. 

the patient is obviously getting better in every respect, they 

may cease entirely, and may appear in the sputum after weeks 
of absence. 

“Secondly, the effects of the currents of high frequeney on the 
individual cells of the body. We judge this by the appetite 
and digestive powers increasing, and the patient’s gain in weight. 
The general improvement of the body cells probably makes them 
more resistant to the inroads of the tubercle bacilli; but whether 
the lowering of the tubercle’s vitality, or a raising of the body- 
cells’ resisting power, or a combination of both is at work, for 
our purpose matters little. In the majority of these cases the 
leucocytes were greatly increased in numbers during a course 
of the treatment. 

“In some cases the temperature is the first thing -affected. 
Presuming that the daily variation has been about three degrees 
between the evening tide and the morning fall, either after the 


the evening rise should be higher and the morning fal $ 
cxamining the affected area, we find the physical signs 
increased; thus more coarse ráles of louder and of a 
number could be found; the expectoration becomes larger Rn 
amount and the cough more frequent and easier. Af = 

rs is - ter a few 
applications generally when given locally, the patient often 
complains of pain or an uncomfortable feeling over the affected 
part. This as a rule, passes off after a-couple of weeks’ treat- 
ment, and is never severe if we pay due attention to the length 
of time and number of applications. A slight amount of pain 
over the affected area in severe cases is often noted from the 
general methods. 

“When the temperature has been raised by the treatment, the 
patient, of course, may feel rather worse—i.e., lassitude, and the 
sweats on the fall of the fever are sometimes large in amount; 
also during this period the body weight may decrease, or, at all 
events, remain stationary. I found this in many cases where 
the fever increased ; and in spite of the patient taking presumably 
a much more nutritious diet, still a slight weekly loss was ob- 
served. Some cases will react to the influence of the High- 
frequency Currents within twenty-four hours; others may take 
a few days. The more severe the case the more quickly does 
the reaction take place. However much the temperature 
it will generally be found down to or at the patient's usual 
normal within forty-eight hours, so that the dose can be readily 
regulated, and the patient only given as much as he can com- 
fortably bear. When the patient can be exposed to the currents 
for over a half an hour daily for one week, and it is found that 
during the whole period the temperature remains steady at 
normal and subnormal, we may safely predict that the 
is, to say the least of it, arrested. With all these patients the 
milliampere meter registered from 150 to milliamperes, 

seldom less; latterly an average of 350 milliamperes has been 
used, and the time five minute: 

“The chart shownis a fairly typical temperature inasevere case. 
For the next three weeks it never rose over ninety degrees; for 
the following eight weeks it never rose over normal, and generally 
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is were stopped. The wei 
subnormal; then rst week, lost one pound. 


d during the fu 
ed one pound ie dire : 
the next two weeks, then steadily gained one to two pounds 


llowing eight weeks. During the fourteenth week of 
the folet am the commencement of ‘high frequency” 
ient “ EGAN TE E half pounds. Her weight (in her 
ant) vas six stone and her height five feet one inch. During. 


clothes) was six 3 4 
the fourteen weeks’ treatment she gained one stone and four 
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1 daily observation 


iner 


treatment 


and one-fourth pounds. Two months after, with no treatment, 
she weighed (in clothes) seven stone thirteen pounds, which she 
has maintained for the last twelve months. The applications 
were fifty in number, and varied in dose from five to twenty 
^ After the third week twenty-minute doses were given 


minute 
on the average twice a week. In March, 1901, twelve months 


after, five applications of thirty minutes’ duration, given on 

five eonsecutive days, could only raise the temperature to 99° 

in the evening and 98.2° in the morning. Now one finds that 

the average dose is ten minutes with the milliampere meter 
00 to 400 milliamperes.” 

y n all were treated in London, which can at present 
hardly be considered as a first-class health resort, but I am 
strongly of opinion that the application of High-frequeney 
Electrical Currents in sanatoria and like institutions will greatly 
swell the number of so-called cures. It i a remedy that should 
only be administered by medical men, as it needs as much care 
as any other therapeutic agent.” 

urther information of the original forty-three cases: Three 
have died; of the rest, thirty-two have had no treatment of any 
kind whatever for over eighteen months. Eight cases had on an 
Average two months’ treatment each since that time. This 
year none of them have needed treatment. The majority, who 
Were workers, are performing their usual duties. The three 
deaths were due to pneumonia, tuberculosis kidney, and larda- 


* patients received from ten to twenty minutes’ 

p sation. Eleven of the earlier cases were treated 
i; uve locally over the bared affected area, the operator's. 
employed hand being placed in contact with the back of the 
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chest; but owing to lack of time, 
abandoned. Other workers have exper dim 
that in some cases it would be we employ 
means.” B 

“Under this treatment they lost their cough and expectoration 
The tubercle bacilli disappeared; but in some a few could be 
found months after all treatment had been stopped, yet they 
seemed in good health. Sometimes their sputum would Ey 
without tubercle for months, then a few would reappear for a 
few weeks, and then, without treatment, disappear again. The 
bodily weight increased in favorable cases as much as a pound a 
weel 

“When many hundreds of these phthisical patients have been 
subjected to this method we shall be in a position to judge of its 
merits and compare it with the ‘open-air cure,’ which at present 
has not shown such a good percentage of ‘arrests? In my 
opinion, as a valuable adjunct to a sanatorium, it should afford 
every material assistance, even in the more severe cases that do 
not usually gain admittance.” 

Dr. H. Thielle reports a series of cases of pulmonary tuber- 
culosis treated with currents of high frequency and high po- 


“Out of twenty-six tubercular patients treated, thirteen are 
cured, nine of these were hard-working laborers; four patients, 
who are on the road to recovery, are still under treatment; 
seven incurables were treated for the sake of completing his 
study and observations.” 

The author concludes as follow: MAR. 

“The High-frequency Effluve fills the therapeutic indication 
demanded by clinical experience; it has an evident action upon 
the chemistry of respiration; increases the respiratory capacity; 
diminishes the frequency of respiration, the production of carbon 
dioxide, the total amount of oxygen consumed and absorbed 
by the patient; as a result, raises the coefficient of oxidation 
and lowers the coefficient of absorption. 

"This action is not temporary; it continues even after the 


' Bulletin Officiel de la Société Francaise d'Électro-Therapie, November, 
905. 


HIGH-FREQUENCY CURRENTS 


x 1 urse of 
tion of the treatment. When during a cou tory exchanges. 
ie ü from month to month increased d na 
ancl oi B ji the 
and a diminished respiratory capacity, we ine con he 
and a ¢ he existence of one of the following complications: 
ause in the influenza, syphilis, physical or 


Cor tarrh (usually severe’ 


ntellectual overwork, prolonged walking, mental depression, 
intellectus 


ete. 

“In two 
tory exchanges 
prolonged several mont 


ses with fibrous change (Cases 7 and 8) the respira- 
remain slightly above normal, and the treatment 
even during one year, did not produce 
any chang <a È 
“The High-frequency Efftuve increases the acidity of the urine, 
s or lowers, depending upon the case, the products of 
nitrogenous combustion of the body, and arrests the excessive 
loss of mineral salts, which is a constant sy mptom of a tuber- 
culous state, 

“The modality produces the following changes in the com- 
position of the blood: The amount of hemoglobin and the number 
of red blood cells are increased, and there is usually a decrease 
of white cells. The tissues being remineralized, the leucocytes 
obtain the mineral elements of which they are deprived in the 
tuberculous subject, and, therefore, regain their activity and 
power; the defenders of the organism remain in fewer numbers 
but stronger, quality replacing quanti The number of 
lymphocytes, those young cells which perform an important 
part in the nutrition, repair, and cicatrization of the tissues, is 
increased. 

“The general health of the patient in all Stages of the dis- 
ease improves under the influence of the effluve; respiration 
is easier, inspiration deeper. All our patients experience a cool 
sensation, due to the penetration of air in the lungs, especially 
the one which is the most involved. This cool Sensation dis- 
appears about the time of the fifteenth application. 

“The oppression and the dyspnoea disappear after fifteen or 
twenty seances, sometimes earlier, rarely later, 

“The cough is modified from the start: it diminishes pro- 
gressively and disappears in some of the cases during the first 
month, in others during the second or third month; but the 


coughing spells rarely oceur, execpt at n 
EU after meals, and they do not. last as 
as painful. 

*The s occasionally provokes a dry cough, even as 
dyspnea; the cough and dyspnoa are caused by the diree 
plication of the ozone which is liberated by the apparati 
there is gradual tolerance. "The expectoration is easier n 

quent, less abundant, from purulent it beeomes mucous and 

ses, as a rule, before the end of the treatment. 
he bacilli disappear sometime during the carly months, 
sometimes at the end of the treatment; we have never send 
reappear in env of our cases which were cured. Excepting 
tempora ily in Case 2, after a severe attack of Erippe, aceom- 
panied with high fever. 

“We attach no importance to the quantity of bacilli found 
on the microscopic field, this quantity being very variable. It 
is admitted that the expectoration on rising contains a larger 
number; after this morning expectoration which cleanses the 
bronchi, the following sputa contain less bacilli and often none 
at all. The appearance of the bacilli in the sputum is a late 
symptom. Tuberculosis begins the moment that the bacilli 
penetrate a favorable soil; this invasion is slow, insidious, and 
formerly escaped all our investigations; the study of the chem- 
istry of respiration permits us to detect tuberculosis from its 
inception, and even to recognize the predisposing soil; when the 
enemy is known, it is easy to fight him and to render, by an 
appropriate treatment, the systems of those who are predisposed 
immune against the disease. dr 

“The sleep is better from the first night; the sweats diminish 
and cease when about fifteen applications have been made. 

“The appetite returns after the first few seances, increases 
after the tenth or so, and gets better and better. The digestion 
is good. 4 

“The strength returns and increases progressively during the 

course of treatment, nearly all our patients were able to continue 
their daily labors, a point of the utmost importance to them 
since they depended upon their labors for a living and often for 
the support of large families. 
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ries rding to the patient incrcasing 

Pe geh id Again it was subject to 
dude i. uepending upon the diet, fatigue, ete., variations 
served in healthy individuals. All our eured 
ight which is greater than that before 
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“The weight ve ji n 
Bi a great deal in others. 


variatior 
which are also ol 
cases have maintained a w 


the treatment. : K d 
“When the patients were weighed, they had taken no food in 


hours and wore the simplest and lightest garments. 
al cases, with fever, as well as those with soften- 
ing cavities, the effluve always incre: temporarily the 
respiratory capacity and diminishes quency of the respira- 
tion. The lowering of the respiratory rate occurs from the first 
month, but later remains stationary, differing thus from the 
arked gradual decrease observed in the tubercular patients, 
which are curable; although the treatment was extended over 
six months and in some instances over one year, we have not 
been able to restore to the normal rate the respirations, which 
after a lapse of time more or less prolonged, or after cessation of 
the treatment, begin again to ri 
“The general health in the patients belonging to these various 
categories is good or seems good; the appetite returns, the 
weight increases, the strength is regained, work and exercise 
, the night sweats disappear, the nights are good. The 
oppression ceases momentarily, the cough is less frequent and 
painful, the physical characteristics of the expectorations are 
modified. It is less purulent, abundant, easier, and be- 
comes almost negligible. The mental condition is better; the 
patients are hopeful for a cure; the effluve has caused an illu- 
sionary cure, but not a real one, and after a varying lapse of 
time, the disease resumes its destructive course. 
“The organism is vanquished, the bacillus of Koch continues 
its work of destruction, and the fatal termination is only a 
question of time. 


“Without the biological examinations, these temporary 
improvements and apparent restorations to lh x 
given us the illusion of success. 

“If we have not been able to have, even for one 
illusion of curing these patients, we have at least given them. 


health, may have 


instant, the 
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that illusion, and we have also, thanks to our tie 
them an immense relief, since in nearly all the 
cough, expectoration, sweats and weakness only | 
much later, during the last stages of the disease” e 
As the [oy majority of physicians who have employed High- - 
fre quency Currents in their practice have used the apparatus 
of Oudin and d'Arsonval, it is natural that most of the reported 
cases of tuberculosis have been treated by currents of solenoid 
and resonator types. Although employed in the writer’s own 
practice for over ten years, apparatus and technic for the pro- 
duction and therapeutic application of the Tesla Currents have 
been available for general use only within the last year or two. 
It is obvious therefore, that any great number of clinical reports 
illustrating the value of Tesla Treatments are not as yet obtain- 
able from outside sources. From the writer's own experience 
however, and from a theoretical standpoint, there is every reason 
to believe that in the modern Tesla Apparatus we have a source 
of electrical modalities which not only possess all of the quali- 
fications which have made the resonator and solenoid currents 
of such great value in the treatment of tuberculosis, but which 
possess distinctive therapeutic advantages which cannot be 
duplicated by currents produced in any other manner. The 
general effects of auto-condensation and the local results of 
effluve treatment have demonstrated the importance of these 
methods; but in the Tesla Current applied by the writer's 
bipolar methods, we s multaneously produce effluve and other 
local effects, more intense and penetrating than the resonator 
discharge, and general vitalizing effects which cannot be repro- 
duced by the lower potential currents of d'Arsonval. Tt should 
be distinctly understood that the writer is not disparaging or 
questioning the therapeutic value of the latter currents; on the 
contrary, it is his practice to administer occasional d'Arsonval 
Treatments to patients undergoing Tesla Treatment for pul- 
"The increase in cell combustion, metabol- 
ism and elimination, produced by the d'Arsonval Currents are 
not produced in the same degree by the High-potential Tesla 
Currents which act more especially on the vaso-motor and 
trophic systems. The d'Arsonval Current obtained from the 


monary tuberculosis. 
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i the modern Tesla Apparatus is really more 
primary coil of P MM a solenoid of the European (pa 
efficient than if b. of the Tesla Treatment EPAR 
ATT wwe current is applied under 
the most unfavorable conditions is well illustrated in the report 

ae treated by the writer some five years ago. A young 
man of sedentary habits, whose occupation made it necessary 
for him to work for the greater part of each night, broke down 
completely a result of overwork. An attack of nervous 
exhaustion left him with a greatly depleted vital resistance, and 
not unnaturally, he contracted pulmonary tubereulo: Tem- 
pors and change of climate were of little avail and he was 
ultimately sent to a celebrated mountain resort noted for its 
open-air treatment of tuberculosis. The disease was progressing 
rapidly to a fatal termination when the writer was asked to 
administer High-frequency Treatment. A special apparatus 
was constructed and installed in the patient’s room at the resort 
above-mentioned. When first seen by the writer the patient 
apparently nearing the final stage of the disease. His 
physician, one of the principal authorities of this country on 
tuberculosis and its treatment, informed the writer that infection 
had extended to the intestinal canal, and probably to the entire 
organism, and stated that unless a miracle should intervene, 
the patient would die in from one to three months. He ex- 
pressed courteous but pronounced skepticism regarding the 
possibility of benefiting the patient by High-frequency Currents, 
or any other therapeutic agent, while his assistant who per- 
sonally attended the patient, expressed an equally marked 
skepticism but without the courtesy. The writer installed the 
apparatus, administered the first treatment, and instructed the 
nurse as to daily treatments which were to be given. The first 
effect of the current was to break up the stasis in the more 
healthy portion of the lung tissue, and to aid nature in throwing 
off the accumulated poisons; as a natural result, expectoration 
increased, more bacilli appeared in the sputum, night sweats 
became more profuse and the fever higher. The beneficence of 
these effects, however, were evidenced by the fact that despite 
the great drain on the vital energies, comparatively little reaction. 
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or prostration followed. ‘The 
€ of the increase in the 
inform the patient that thi AK 
three weeks of daily esos H nee a 
was discontinued. The elimination of the the 
gave rise to the above-mentioned x 

benefit produced by the treatment Gen 

tment. On 

ERNES patient was driven out 

ar from admitti: 
‘ f the treatment, the patient's physician peta ee 
improv ement to the fact that the electricity had been discon- 
tinued; and this, despite the progressive advance of the disease 
during the six months prior to the writer’s visit! Four months 
after the above events, the patient was taken to California; 
apparently became completely restored to health and lived an 
active outdoor life for two years, at the end of which period he 
succumbed to pneumonia resulting from excessive exertion and 
exposure. 

Other cases of tuberculosis treated by the writer have shown 
progressive improvement, almost from the first application of 
the Tesla Currents; three cases were for the most part in the 
earlier stages, before secondary streptococcus infection had 
appeared. Technic in these was generally confined to the 
usual Tesla Vacuum Treatment, the glass electrode being moved 
over the lungs and spine, and the metal electrode applied over 
the solar plexus. : 

In cases treated more recently the double-vacuum technic 
has been employed; White-vacuum Electrodes of the condenser 
type being applied over each lung; this has been varied by the 
occasional use of the Tesla Effluve and d'Arsonval Auto-con- 
densation. 

The reports received from other physicians who have = 
ployed the writer's apparatus and technic in the zener ol 
pulmonary tuberculosis, amply confirm his own ee 
regarding the importance of the Tesla Currents in the estes b 
of the above disease. 

Excellent results have 


for the first time in months. 


been obtained in the treatment of 
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„lations of ozone, even from the crude 
$ of air across a High-potential 

Great benefit has followed 
oxygen in similar cases, also of aromatic oils, 
and volatile antisepties administered by means of 3 ai 
"The writer's recently perfected apparatus and technie for the 
scientific treatment of tuberculosis by a simultaneous adminis- 
t Tesla High-frequency Currents, pure ozonized 
atie vapors, has been fully deseribed 


Therapeutic Use of Ozone. 
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tubercular patients ! 
product obtained from the pass 


Brush Discharge in a glass vess 


the use of pure 


tration of the 

oxygen, and ionized 

in the Chapter on the 
D.—Diseases Involving Deranged Metabolism 

Under the above heading may be grouped a number of general 
diseases of obscure origin but distinctive pathological effects. 
We have, for example, diabetes which involves the improper 
metabolism of the carbohydrates, characterized by the presence 
of sugar in the blood and urine; gout, resulting from the imper- 
fect combustion of cell débris, and other nitrogenous waste 
products, characterized by the presence in the tissues of the 
partially oxidized, insoluble uric acid, instead of the completely 
oxidized soluble urea, which is produced in healthy individuals. 
Uric acid combines with the soda and lime of the tissues forming 
sharp crystals which collect in and around the joints, constituting 
the well-known “chalky” or “gouty” deposits. Obesity is a 
form of mal-nutrition in which fatty foods, instead of being 
oxidized and giving up their energy to the vital functions, 
collect in the s of the subcutaneous areolar tissue forming 
the adipose layers which are commonly termed “fat.” 

In addition to the above diseases there are many conditions in 
which all the metabolic proce are diminished; these secondary 
conditions result from the constant drain on the vital forces in 
the course of acute and chronic infectious disease. The depletion 
of the sympathetic nervous energy causes a lack of vaso-motor 
power, weakened heart action and insufficient respiration. Asa 
result we have a wasting of the tissues from a lack of nutrition 
and oxygen, an accumulation of waste products, causing rheuma- 

ince the completion of this manuscript several advanced cases of tuber- 


is 3 apparently cured after th ths treat 
combined High irequeney and nba nier petis treatment by the 


tism in the museles and joints, and insomnia and i 
from the deposits in the brain and nerves: chilliness 


surface of the body, with cold and numbni 
e body, ess of the extremities 
are characteristic symptoms. iz: 


Although differing in their general Symptoms, the various 
diseases above-described are closely allied, in that they all result 
from some local or general interference with the nutritive and 
metabolic processes of the body.. This fact alone would suggest 
the probable value of High-frequeney Treatment in the above 
conditions, and clinical evidence from a variety of sources offers 
ample confirmation of this conclusion. The influence of the 
d'Arsonval Currents is beneficial in all the above diseases and 
daily treatment with the cage or condenser couch should be 
given if possible, in addition to the local application of the 

ator or Tesla Currents. General treatment by the Tesla 
Wave Current or the Tesla Effluve, applied over the spine and 
solar plexus, should be employed in the treatment of the above 
conditions, unless complicated by organic heart disease. Local 
manifestations, such as the skin lesions of diabetes, and the local 
pain of rheumatism and gout, require Tesla Vacuum Treatment, 
the electrode being applied over the clothing if acute pain be 
present. Gouty joints in the chronic stage are benefited by 
Tesla Sparks and direct application of the d’ Arsonval Current. 
Where stiffness in either muscles or joints occur, the Pseudo- 
Faradie or Motor Impulse current may be used in addition to 
the above methods. It is to be understood that the Bigh- 
frequeney Treatment of the above diseases should be accom- 
panied by hygienic and dietetic measures, and medical treatment 
if desired. One great advantage of High-frequency Treatment 
is the absolute impossibility of its producing any effects whic 
would interfere with the administration or action of soy pins 
form of therapeutie agent. On the contrary, the TAA 
and Tesla Currents, by their action on the circulation and tl eir 
stimulation of vital function, actually increase the therapeutie 
efficiency of all varieties of medicinal agents. 
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E.—Diseases oj the Excretory Apparatus 


Diseases of the bladder and kidneys result as a rule from the 
continued irritation of urates, uric acid, calcium oxalate and 
other products of deranged metabolism and incomplete tissue 
combustion. In addition to the above causes, diseases of the 
kidneys may result from inequalities in the blood pressure, 
occurring as secondary effects of organic heart disease, or toxie 
infections. When due to deranged metabolism, High-frequency 
Treatment, as described in the preceding section, will usually 
restore the kidneys to a normal condition by removal of the 
exciting cause. If renal congestion of an active type occurs in 
the course of other diseases, it may be usually relieved by Tesla 
Treatment with Red-vacuum Condenser Electrode, and a metal 
plate over the solar plexus; if fever is present it should be 
treated by the technic described in connection with acute 
infectious disea: Passive renal congestion is usually of a 
chronic or sub-acute type, and should be treated by the local 
use of a White-vacuum Condenser Electrode, with the Tesla 
Technic as above. In organic disease of the kidneys, with 
actual degeneration of the tubular epithelium, the Tesla Currents 
are of the greatest value. Cases of acute and chronic nephritis, 
both the interstitial and parenchymatous varieties, have been 
successfully treated in the writer's practice, by the application 
of the Tesla Currents to the lumbar region, the effluve and 
vacuum electrodes being used, each for ten minutes; followed 
by direct application of d'Arsonval Current by means of sponge 
electrodes. General treatment by the Tesla Wave Current, 
used alternately with d’Arsonval Auto-condensation should 
follow the local direct treatment just described. F 

Renal colic may be frequently relieved, and the passage of the — 
calculus through the ureter facilitated by pseudo-statie sparks 
applied anteriorly or posteriorly according to the position of the 
stone. The Tesla Wave Current or Pseudo-Faradie are also 
value in this condition, an olive-tipped electrode with ins 
stem being inserted into the bladder and a block tin or me 

disk electrode being applied to the lumbar region over: 
affected kidney. 1 
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In septic infection of the urinal ki 
nephrosis and cystitis, the metal olive lipped EDS a 
in the bladder as above, connected to the terminal ui es 
Coil, while a White-vacuum Condenser Electrode d e M 
the center terminal is applied to the surface over eU p 
bladder. In acute cystitis of the catarrhal type. a 2 
technic is employed substituting a Red-vacuum Electrode torte 
White. In acute cystitis complicating a gonorrheal urethritis 
a Red-vacuum Electrode, shaped like an ordinary sound, * 
inserted through the urethra into the bladder, and connected to 
the center terminal, the Red-vacuum Condenser Electrode being 
connected to Terminal B and applied to the surface over the 
bladder. Persistent gleet may be permanently cured by frequent 
treatments with similar technic, but the urethral electrode 
should be exhausted to a white vacuum in place of the low red 


tube, used with acute inflammation. 
Urethral stricture may be relieved in many cases by the use of 
the Pseudo-statie or Tesla Wave Current, an insulated olive- 


tipped electrode being in contact with the fibrous ring of the 
stricture, and the second electrode, consisting of a metal plate, 

Strictures of the more aggravated 
ative electrolysis with the galvanic 
inated by a five-minute Tesla 
Electrode in the urethra. 


applied over the solar plexus. 
type are best treated by neg: 
current, each sitting being term 
Treatment with a Low Red-vacuum 
Functional impotence from excesses, or of nervous reflex 
origin yields readily to High-frequency Treatment. The current 
is applied in the form of the Tesla Effluve over the lumbar ane 
sacral spine, the metal electrode being over the solar Bue. 
For the psychic effect on the patient, it is well to terminate Lee 
treatment with a short application of the Red-vacuum Electrode 


over the testicles and perineal rei 
1 See “ Tesla vacuum Technique.” 


ion. 


CHAPTER XXIV 


THE TREATMENT OF DISE OF THE NERVOUS SYSTEM BY 
ER HIGH-FREQUENCY CURRENTS 


Tne physiological action of the various High-frequency Modali- 
ties on the different types of nerves has been more or less gener- 
ally explained in the preceding Chapters. 

The d’Arsonval Current does not affect the nerves directly, 
but it is of value in restoring defective metabolism resulting 
from the depletion of the nervous energy of the body and may 
be used locally in connection with the Tesla Currents for the 
purpose of re-establishing cellular growth and nutrition in cases 
of muscular atrophy or incipient degeneration of the nerve fibers, 
The general rules for the application of High-frequency Currents 
in diseases of the nervous system have never been definitely 
formulated, but the results obtained by the writer during his 
ten years’ experience in High-frequeney Therapeutics seemed 

tify the following tentative conclusions: 

ases of the nervous system may be divided into certain 
classes, each of which corresponds to definite methods of treat- 
ment. For example, diseases of the motor nerves, involving loss 
of muscular power, are treated by White-vacuum Condenser 
Electrodes over the spine, and peripherally, by some variety of 
Multi-frequency Current; the Tesla Effluve being properly 
included under the latter head. 

The second group of diseases comprises the affections of the 
Sensory nerves, such as neuralgia, sensory paralysis, lumbago, 
ete., which should be treated by the effluve from a Tesla Coil in 
connection with a condenser couch, the White-vacuum Electrode 
by the indirect or Tesla Method, sparks of the Pseudo-statie 
type, and labile applications of the d’Arsonval Current. 

In the third class we have diseases involving loss of trophic 
influence, including the various skin diseases of neryous origin 
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and constitutional tendencies, which p j 


as carbuncles, boils, sties, ete. These ui 
lly benefited by the direet "Efleve aaa i aeuum 
treatment; also double vacuum treatment by means à 
and White-vaeuum Condenser Electrodes. The e 


infections which result from the trophie deplete CUu 
carbuneles and furuneles, may be checked in their course by te 


ise of the Tesla Are or High-frequency Cautery. 

In the next class we have the various types of neuritis which 
involve the inflammation and sometimes partial degeneration of 
certain nerves. These conditions should be treated by local 
application of the d'Arsonval Currents and by the Red-vacuum 
‘lectrode applied by the monopolar indirect method over the 
affected area. Paralysis, resulting from neuritis in a motor 
nerve, should be treated peripherally by the methods enumerated 
under “Motor Affections." Chronic neuritis with pain and loss 
of power in the muscles, such as sciatica, should be treated by a 
White-vacuum Electrode connected for the Tesla Technic and 
applied along the course of the nerve with intermittent contact, 
so as to produce sparks from one-half to one inch long, between 
the end of the electrode and the body. This Vacuum spark 
treatment has also given good results in cases of tri-facial 
neuralgia, torticollis, and similar affections. Multi-frequency 
Currents, while of use in treating muscles partially paralyzed 
as the result of neuritis, should never be used over the course of 
the inflamed nerve. : 

The next group includes diseases involving degeneration of 
some portion of the spinal cord, or of the spinal nerve roots. 
Under this head may be mentioned Jocomotor ataxia, infantile 

paralysis, paraplegia, lateral sclerosis, ete. 
à Peripheral affections resulting from these diseases are so 
in accordance with the above rules, irrespective of their enit 
origin. The lesions in the spine, however, are treated muci 2 
the same manner as eases of chronic neuritis. Local d ed 
Treatment is employed with a stable electrode over the Seg 
plexus, and a labile electrode over the spine. Hed 
paralysis agitans, and senile dementia, involve xo eee 
degeneration in the brain, and are treated more or less 
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lication of Vacuum condenser electrodes 


du by SPE lied to the base of the brain, or over the 
the White type Spp E rtex. Tesla Technic is employed with 
affected portion of ps th ^ Eis plexus. In atrophy or degen- 
a metal aus us ia M x or the medulla, the same technie 
oration affecting the optic tract, or 

Michi: But the metal electrode is placed in the mouth of 
Dd Local or constitutional conditions resulting from 
the above diseases should be treated by the methods described. 
under the various headings. Migraine, congestive, or nervous 
headaches, readily yield to treatment by the Red-vacuum elec- 
trode over the solar plexus. Excellent results have also been 
obtained in the treatment of epilepsy by the High-frequeney 
Currents; the technic is similar to that employed in other brain 
affections. 

The next and last group of nervous diseases includes the so- 
called “Functional Neuroses,” such as hysteria, chorea, neu- 
rasthenia, etc. General treatment of these conditions involves 
the use of a brisk Tesla Effluve over the spine, with a metal 
electrode over the solar plexus, occasionally reversed by using 
the effluve over the solar plexus and the metal electrode over the 
base of the spine. Local affections are treated by appropriate 
methods in accordance with the rules given above. General 
d'Arsonval Treatments with the Condenser couch should be 
given frequently in this class of diseases, especially when the 
nutrition is impaired. 


CHAPTER XXV 


INFECTIOUS AND MALIGNANT DIEA: 
AN sua 


xoven it is true that the majority 
e Jority of users of Hig 
onts are specialists who treat only dee h- frequency 
that the value of the currents in the treat: eae 
me; 


fectious dis mit of acate 


s is even greater than whe: s 
ronie conditions. The principal phu EE 
rarity of High-frequency Treatment among REY Compa mive 
ias been the eumbrous nature of the gei i css 
9t the generating apparatus and 
ts dependence upon the electric lightin, i 5 
: ; à ds ighting service for its supply 
ol E : E objection no longer exists, as the writer has 
rece ntly perfected a portable High-frequency Apparatus, which 
is independent of outside sources of current, its supply being 
: lrawn from a small storage battery of improved type, which is 
incorporated with the transforming apparatus in a portable 
case about a foot square.’ (See Fig. 181.) Despite its apparent 
insignificance when compared, for example, with the writer’s 
Hereules Machine, this little instrument has thoroughly demon- 
strated its remarkable therapeutic possibilities. During the 
past year a number of these little machines have been in use 
being especially adapted for installation in the homes of bed- 
ridden patients. Their technic and adjustments are simple, 
and daily treatments may be given by the nurse or attendant 
under the instruetion and occasional supervision of the physi 


in charge. Not only local conditions, such as diseases of the 
but chronic constitutional diseases, such 
flections of the heart, 


Up to the 


skin and septic areas, 
as rheumatism, arthritis, and organic al : 
have been successfully treated by this little device. DE 
present time this instrument has been constructed for the writer's 
use, for installation in. the homes of patients, who are unable to 

1^ Columbia Dry Cells," such as are commonly used in automobiles, can be 


employed with this machine if desired Six of these cells will run the app^- 
Catas lor approximately fifty 


f demens, at a total cost of $1.25. 
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INFECTIOUS AND MALIGNANT DISEASES 

Prompt Tesla Treatment with the effluve applied alternately 
to the spine and solar plexus, followed by a general application 
{ the High-frequeney Wave Current, e 


1 will actually abort man; 
urictios of acute infectious disease if administered sufficit 
s y 


arly in the course of the attack. Tn the prodromal stack ae 
che period of incubation, treatments should be given twice daily 


In the acute stage, with chills, fever, headache, nausea, ete., 

itecn-minute treatments should be given at intervals of thirty 
minutes until the fever subsides, and the patient breaks out i 
perspiration. For the above purpose, a heavy current is usually 


y, such as that produced by the writer’ Ajax, or Hercules 
Machine. 


Nevertheless, in several instances acute infections 
such as La Grippe, have been successfully aborted by the 
persistent application of currents from the little portable ap- 
paratus above deseribed. 

Septic areas or the local lesions of infectious diseases, whether 
superficial or subeutaneous, readily yield to prompt treatment: 


Fic. 182.— The Author's Localizing Effluve Electrode for Treating Ulcers 
and Septie Areas. 


with the Tesla Currents. Uleerated areas should be treated 
with the Tesla Effluve from a fine metal brush electrode; if the 
mucous membrane be the seat of the lesion, the effluve may be 
localized by the use of a metal brush inside of an insulating gla: 
tube, open at the end (see Fig. . This electrode was first 
cmployed by the writer in 1897; shortly afterward a device of 
almost identical construction was placed upon the market by 
manufacturer under the title of “ Bisserie’s Brush Elec- 


Lesions which do not involve ulceration or solution of ane 
continuity may be treated with the Red-vacuum pes 
‘This applies to almost all of the local acute diseases of (he f 
and mucous membrane, of bacterial or parasitic origm. — i 
subcutaneous areas of infection, including abscess fe 
in the early stage of congestion and stasis, the Rec Pars : 
Condenser Electrode should be employed, with the Tesla Techme; 
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in later stages, involving active upp ee 

su or eL n severe E d 

electrodes should aie aan symptoms, à Vigor TREND 

"th the White-vaeuum electrode pli 
;, and a metal electrode in the mouth of the patient, 
uei ral solute dispersion of the acute manifestations, the 
moea aa eo aralio nade of Roc bode Ad NN day 
iau ER, though cover-glass preparations 
of streptococci and staphylococci, 
were obtained in a plate-culture on 


abscess with cer 
minute treatment 


the pus was withdrawn, and 


showed countless membe 
v scattered colonie: 


nt gelatin. 4 4 
cal adenitis and tuberculosis of the lymphatic glands 


have been successfully treated by the above method, which is 
also applicable to almost any type of sub-acute inflammation 
accompanied by hyperplasia. Diseases of the skin of a sub- 
acute or chronic character resulting from, or associated with 
diseases of the digestive em, or derangements of the nutrition 
are almost without exeeption amenable to High-frequeney 
Treatment. Eczema, acne, psoria alopecia, seborrhea, ete., 
have been repeatedly cured by well-known practitioners, most 
of whom have employed the direct effluve and vacuum treat- 
ment, in some instances supplemented by the use of the X-Ray 
or the Ultra-violet Ray from a Piffard Lamp. The writer has 
employed, in the above conditions, both Red- and White-vacuum 
electrodes; the latter giving the best results in chronic condi- 
tions, the former in lesions of the acute congestive type. The 
Tesla Technic appears to be more efficient, than the direct 
monopolar treatmeħt. In obstinate cases which do not yield 
to the latter methods, the X-Ray Condenser Electrode will often 
prove efficacious. - In superficial malignant conditions as epi- 
thelioma, lupus, rodent ulcer, ete., the treatment with the 
X-Ray electrode should be supplemented by the Tesla Effluve 
and in obstinate, refractory, conditions, by the High Ultra- 
violet Rays from a lamp with iron electrodes, operated by the 
condenser discharge from a Tesla Apparatus. Malignant disease 
of the mucous cavities should be treated on similar lines, with 
electrodes exhausted to an X-Ray vacuum. Epitheliona of 
the cervex uteri may be successfully treated by the sj eci 


INFECTIOUS AND 


MALIGNANT DISEASES 
vacuum method, recently devised by 


leseribed in a previous chapter. 
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the writer, which has been 
Cancer of the body of the 
terus may be similarly treated, substituting an X-Ray Con- 
denser Blectrade 105 the Do RATAN Electrode, which is 
densi " 5 5 

applied to the supra-pubie region. 


CHAPTER XXVI 


USES FOR CURRENTS OF HIGH-FREQUENCY 


SPECIAL 
ing chapters the writer has attempted to deseribe 
f High-frequency Currents in 


IN the prece : 
the methods for the application of Hig à 
the more prominent general and local diseases. Few cases have 
been cited illustrating the successful use of the different methods 
in the various types of disease, but in every instance in which the 
technic for the treatment of a given affection is described, 
corresponding eures have been affected, either in the writer's 
own practice or in the experience of some other recognized 
authority. 

The therapeutic use of High-frequency Currents is based upon 
physiological effects of such a fundamental character, and the 
rules for the use of the different High-frequeney Modalities are 
so broad and simple that a detailed description of the technie of 
treatment of the general and local symptoms in the course of an 
ordinary “cold,” (or acute coryza), is in reality a complete 
guide to the physician in the use of these currents in practicall 
all variet s of local and general disease. The Vitalizing i 
Med is of High-frequeney Treatment are necessarily 

eneticial in all diseased conditions: "i s 
from the various a eue astare Ue 
fundamental action of the High-tes: x Dena d tod 

There are many diseases which Sun ds Soe 
by High-frequency Currents of which iuo e S tee ur 
been made in the present volume. From a UM di tion 
technie for the treatment of the typical examples " d RE 
clas 5 of diseases, herein described, the physician : a 
an intelligent idea of the methods which should be aq) bi 
the treatment of any particular disease which DH d 

mentioned by the author. i ot 
The use of High-frequency Currents in the various medical 


“Specialties,” in E 2 : 
S prose Subject for consideration, 


SPECIAL 


USES FOR CURRENTS oF HIGI 


y 
Cases have been reported in which various eer a 
and car have been successfully treated with ment te TE 
Currents; for example, trachoma, granular js P n or 
cataracts, ptosis, exophoria, and incipient optic 5, glaucoma, 
otitis-modia, tinnitus, aural catarrh, Eustachian a 
and strieture, and various affecti 2d ton 
RO ious affections of the inner ear and acoustie 
Similarly a fairly large treatise might be write 
the practical uses of the High-frequency 
Actual anesthesia during e: E: 


c n concerning 
: Currents in dentistry, 
xtraction of teeth has been success. 
fully induced by the use of Tesla Currents, double vacuum 


electrodes being used, one against the gum, the other on the 
skin over the dental nerve. 
Pyrrheea aveolaris has been treated with exceptional success 
by the Tesla Currents; a special set of vacuum electrodes has 
been devised for the treatment of this disease, (See Fig. 183.) 
The little portable apparatus designed by the writer, and 
deseribed in the preceding chapter, is especially adapted for 
dental High-frequeney work. 
The lack of system and coordination in the clinical reports of 
s treated by High-frequency Currents, more especially those 
which have appeared in the various medical journals in America 
during the past five years, has rendered it well-nigh impossible 
to draw reliable conclusions in regard to the absolute and rele i 
value of the different methods for the generation and application 
of High-frequency Currents in the treatment of disease. — 
Statements appearing in the present volume regarding the 
therapeutic action of these currents are based mainly upon the 
writer’s personal experience, but in no instance has he made 
any definite statement as to the value of any special motion 
in relation to a particular disease unless the results of his Sd: 
clinical experience had been confirmed by one or more reliable 
s. " 
WR to the ultimate production of a thoroughly reliable 
“Clinical Manual” compiled from the records of a large number 
of practitioners who employ High-frequency Currents in aa 
practice, the writer has prepared a blank form (a sample oi 
which will be found in each copy of this book), for the systematic 
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i: f cases treated with High-frequency Currents between 
record of cs v, 1910. In the interests of humanity 


the present time and Janus 


and of the prof at large, the author urgently req 

K : 
in r of thi book who is a practitioner of electro-the 
de s 


to record his cases on forms of this description ang 


every 
peuti 


Fic. 183.—Vacuum Electrodes for Treatment of Pyrrhoea Alveolaris. 


forward them to him in care of the publishers (The Rebman 
Company, NewYork). Extra blanks for records may be obtained 
on application. It is the author’s intention to prepare a elini- 
cal manual compiled from these reports. The book will form a 
sort of sequel to the present volume and due acknowledgment 
will be made of the assistance rendered by the physicians who 
may have submitted clinical reports. 
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